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A NAME TO 
REMEMBER 


HAVING vast experience IN 

manufacturing quality 

V»'IRE WOUND RESISTORS & 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES & 
TYPES. 

Continuoui period of supply to many 
major Electrical Sc Electronic projects 
throufbout the country, 

^MADE STRICTLY ACCORDING ^ 
“to ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY & PROMPT 
SERVICE. ; 

IPritt for Details to i 

M.N.PATRANAVIS & CO., 

i9| Chandnl Chawk St, Cakatta-13. 

P. Bo* No. 8956 

Phone : 24-5373 Gram : PaTNAVENC 

' AAM/MNP/O. , 




Type—VFF 

Resistots Ferriuc termination 
Fixed Value 


m 


Type— Clump termination 
Fixed Value 




Type—T 
Toroidal Power 
Rheostats Linear 






M-g-tP-tH tar 


Type—RLT 

Axial Lead termination 

Fixed Value 
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Gram : ‘Multiz 3 ?me’ 
Calcutta 


Dial: 55-4583 


BILIGEN 

(Because of its most efficient Galenical 
colajiogue contents) 

Removes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assures Normal Flow of Bile 
RectiBes Bowel Troubles 
Re-establishes the Lost 
Physiolcgical Functions of Liver 

Standard Pharma Remedies 

445» Rabindra Sarani 
Calcaiea-70000S 


A RESPECTABLE HOUSE 
FOR YOUR REQUIREMENTS IN 

All sorfs of 

LAMP BLOWN GLASS APPARATUS 

ffir ^chctiixjSa, C^itleRes 41 

Reaearcti Imstitutiana 

iSSOGIATED SCIENTinC 
GOBPOSATIOll 

232. UPPER CIRCULAR ROAO 
CALCUTTA—4 


Phoae' 

factosf t 55-1588 Otam~*ASClNCORP 
Refidetice: 55-*001 
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7, ^iU "WRI (3t«, ^f^^1-700 026 


CW^H : 46-1773 



For bKh^, Researck 
EAicational InstitiitM 
4 Root Contractors 

ROVAC CNOINCailtMO COMPAIfV 
MM I mm. Ol a chat^imbi aBMik 


MMaVAC CNOINCailtMO COM 
r Mkw I mm. Ol a chat^imbi tms 
•AACVTMMa pmmmtmmm 

.>mmkrn mm•m p * m».mm 
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[ ^ 'ssn *« flai I Ftef^ 

wi*f—fi5, 
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48-'® tl^, 

(?\n («tii—'«'9in) 

cwm s I 
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■« f^1 cwr Tfwt^t 

Tl c®^f% 

^ I *rhH ?F^1 ^t5i sfi, 

nnPf’Sfi I mn f^!’^ ^ ^ Wi 

-srf^ ^ '«i 

5^t*5it5t^ ^rNic^ ’rt’fMt 
jp^ ^ c^sl^rt^ fl^ 'srW^ *!W!g^<ii 5?^ 
I M 'Sflytl w I f^r% 
^P(\m «P7 ‘ippr 'sitsi csi^i ^t?i 
»it^5wi!:^i!i m\ ?Rn ^ ^ 

^«R*n I mt ^sc«r^*n 

FTte*! *#nf ^ 


^-t nf^tf 

I nlTO^ 

fM ^tc^?f cm f^ 

<is?f?:^ ^ ^ fei 

!fi^1 ^ts '-^C^^i 

I 

’tilw ■« I 6 

f^5{^ *5^ 3ff|T(sg^ C^ 

’i^’T}^ ^rfsfl Iwm ^ «J^ 

^ ^K^rfwfsr «{^?rh 

^ ’tfai^ «niK I ®?C9J 

'« c5T«rNj w ®^i=f '6 

«Rt^ ^ C®1^ I 
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Wfil 


>rh(0!r?i c>m ^ 
m I 

<itt^, ^ i2|iCTW '€ ^itsrK^? 
sr^fc^ « ^tsrjsrt^ ’ifl^’ft?? 

■■^■Mrsr <1%? ^>5tfr csr^r, yrwte 

'=re^ N '« «it^ I 

yfc^-js^rtsr >i*<5j^1^i ^ 

5|S9fW (OTt? WeT 'O Ftr^ Tf5(IW 

*i^c^ 'Q >5ri3rfsfC5r f%[f^ et?^i 

^( "srt^icw c?raf5 CT’ic’rl 

^-iT ^ 

?rfc^ ^ I {?Rig i£i^ ’??(i5r:[< 

^*t1«Tl (workshop) ’tT© *®ilTir^ 

I w >£t?:¥Nr5Ti%tw c^- 

^ ^ ^©5! ^- 

Mr R5Rj 

-f^R ^ <2rt^ «fiK#N 
fR©rt^Tr-?>rf*(tRi:«rR ^>6 

Gf^Rl RtCR 1 >rfThlC«rR f^srf^ 


[ 31^ Rf, 

<2iC?'N^1I ^ uSR’s i2(t:Rt»f ’T^ 'O ^IR^rstCR 
RfRiR ^ «Rto «r^ 

nfw *T^t^ 5^5^ 1 

nfRR? ^^f^'3i' (Sf^-NItRR 

^CS ^t3W?I RfRRtR 

Cff'SRi I ’tfiTO m^’TtR 

»ftW 'srM *lt^^ ^1 

mw^ m I (SU3rNFfrR 

fRRtRR t.^Rs RSCR ^t^WR 

^jK ^tstnn ft* ^ 

fWtrsTR ^*1R ^■:Tf«tR 

Rt^ -Rf^? ^>S1^ ^ I 

RfRWR niW?R ■« 'sptfR^^ 

^ I c5)?:ifR ?Pfrt«rR^C^ *IRR^R RTR^I 

Rst^Rsfl 5TfRl% MiTStRt’tR I 

*ii^ 5pr<? 'Q r^tNcr 

^tsTRi ©1^ wtfr '« cRRWtfr »rfirNj, 
>IC«JR '« ’ifRWR RSrVtR "srf^lwsl '6 
rRfr '-ir«rr«tR ^‘s rrIr fT^ cr^Rtf^R 
^c^l«'srf^Rt? i 



c»i»it« 

I «itt»rt5iii 

c»i»ft« *r$5 «it«rc9ii-~ 


^vn vflt 

R*s-r W."^ *l1^1 l^t^- 

■«mt^ ^ <i]-<is^1 'Sflcsit^sf I ’Wtf- 

?rrr^ 1900 ^ ^C5H 

i£)^ srjjf ^jtsr ^ 

E=*hv 

^rfi? '®t«.‘^ '« I 

1900 3Ttt9i 

(1) im^ wira ^tc^l-c^ wi ^ ‘wsr^rf^T 

«rfc9rl’, ^ C5tc«!^ nffT^i i 

(2) 'srN '-si^c^ra *ri "st 

*0 I "STta "^Ic^il ‘^'4^ efff^ 

f^^ej ; «il5l ^%-C5W^ 

^ijm »wtc^i I ^"TOr j 

^'bfC^K ^«R1 ^t^rliT, 

^ I '®f®<,'Ci5^ '®^c^ f^r^ 

%5r^5I } ^ f?l1^ I2f^ <i!^ 

mc^ 1^^ ^ srtrsrf&f^ 

?r5rl 1 aw5('¥-r ^=r 

^?ic«r?i Ri% ■ 
•{pi c<f6?n ti) fft[ ar®'9-^sf, 

«40't, ^PPFPS\ 


I 

(ii) C^'«‘^» (iii) ^1^(?3Ff3r?p!f, 

(iv) (v) 

(vi) ^i%-c^®ft 

(vii) (viii) ^-ut^, (rx) 

^tnf®<p ^ I ^50 ^^5?' 

^tc?rf^-^^(!?if?i 'Sf?! I *rf^i 

t^cnf ^^i5rirff%^ ’fig 

cFtc«i sf^n ^ I 

C^ (MH RlW'm 

-ff^-nf^?!"-^ f«i®l^«ri 5{t2f ‘c^&^’ I 

f^wffr ?frNr : c^ cwP 
*if%= 3r(i5i ^l^r®—<?r c^ 
*\^ CT =f’ttei -^11 dEi?pf5 (?piti?f?r *ff^ 
E W^ i < 2 ff^ 

-nlwft! 

<2r<t^ *iirs CTlt 

^Ts^ot^ -it^ I 

ita>i:^ sjc5(j ^ 

^sTtl^^rf^ w fwWsrtc^ «ppt 

(??f5^fr 
‘rrt5%f5 ‘'STfriMs^W I ^ 

«(1H cwtl 

700 004 
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E-mc* 

E m 'sit^ c 

'SfWn t 5P® 5fliR c^ 

Tf%^ »tt%5r3 

^ ’Tfc^ '«I»1511 (?fN't^ ’?'’*fi ^’l^l 

c»i!:5p ^ ?roi ^C?! 

^ < 11 t<I, '®’J'Sf -t 1 % '« 

C3ir^ wn i 

W51 ^ ^c| 

jTfir ?rf%r® 

n?i'!f'tiq I 

C5TC^5r*T ’Tl ’t?tC<?I 'fW w^*\ 

'«T^ yfpi* m c^n 

^iw I nml^^ 'srff,% f% ^ <2fT*( 
*(tsi=ri mt^ tpc^j 

1910 Jftc^l I 1911 JitC^T ^ ^jsp? 

(?^tlf-^'Rl ; (TTk-'^r^ 

«(f%f5 'SK^I 

cjfrspsf’n:^'^ cspsfi'i^ *i?t< ^srfr^ 

^ Ffuf^^p ta 1%g '« 

’fC’f ’fl^r® 

I (?Km^ ^‘sC-i-Ei tN 
c?«^rl fs 

•^91 a'8?ii 

I *iTffC9fu 5Tc*o 

’rt'4=3R ^ c^iflc^ «c^, *i‘trf^) 

'6 'SI'«I=?t5? <5 I 

^rf^rt'-T’ms, «itiT (?!p^ 
"srNt^PT^ t (?rf^ nsftc^fij '<s 

c?nH r?iPi^ 9i5fi 

^?H?t 'Xi^fB 


>« ^wtii [ 31^ m »rv’4J} 

5ff3ltgj ^BJlfJ^Jfsif ’Itwt'tlw 

-if^siT ^ ^ ^ I 

wi^?5[ 7m C9ic^ 

c^m c^ri^ ^*1 ^} 

'srii oq >m 

-ff%5 (?fifersra C9fw c*it^<i 

IjTO 9KRI^?| '--itcs^ 

w^i ^0 'sif^lw 

*tf^ ’Ejt C?ft^CST''^ ^ 

<?\^ ^ ^W^1 

(??Cf[-^| ^ ta ^C5! I 

'sri^t^ to I 

v-<i^«lc^ c-cN^t '« f4to:«r^ ^t*0CT *i'5prt<l5 
toC'JI 'i3^ *3^ 'srai ^ 

^srtc'sff^i ’ltc^^ I c-it^^r^i ^ 

'cfe '5(‘ii®^“r^ "(“i:^ I 

‘5tc^^®rt’t1c?i®9|] w tow 
i2t^(tto ®9!^ «f*f 

^C5I^r I ®1 ?L5J~:Eff^ 

®?l5f, C¥t&CWW «Rt^ ^ (Wfl^ 

5^^^ totw «it^5n ^?(> ®R -t 
'^^'sii^ f<p ifl55}to 

TsWTtr^Pi^ ®iiw, (?f!^W5j srt^n 

r ?(¥?? tocg w cwi&c^ «fN 

^ ^!'l1-.1 ^*3 ^^psftilC'r'Sl '^It^ 

-'551 c^rc^ 'yjt 95rtir?n c^Ftonj 
!(t^j '{ WC® v|t^ "sd^JtW 

^-4 >1C*0 ®^reK1 

^®;*^t 5ff^tw? ®t'^t ^ 

5il® m 1%i (to^ ^ttoi'© *rtrr*f 
'5r?tto (W»t&c5r3f *ft?ri f^' (Wto 
^srtof ^c^sto mm r ^ ^ 





s 


i978 ] 

'•^^■•T ^«IT, ^ ‘C^P!t^ 

‘5rttC3pl-'3RI!?f^ 

fr^iTO I 

?p5Tt%l &1«,5{ 

w •'TOf 

c^ ’m 1951 >i-q5lc^ ^r-r 

^ 5i^1 f® f^-C'® ^1 

c\*\ i®f% 

'ii^pfs c?i'c^t<it« 'iiCT ^n,^'® I ;^'f 

c^"rst?i1 I crc'«t^f^ ^t^'iJI- 
f?c^ ‘3pt^r%^ ^tc^’ osif^c® <s\jy\ 

I ’rr^c® 'vii^r® %U 

'«i^^ ^ ’f®1u 5i'if 

I ®t^c® 

(coherent) ®i:^®j 

^t®ti:q) sT'^ 5^, ®c?[ ®tPf?j era 

r^ ^ ®5l9f-'£ffC^?! ®5WC?P ^^^•^^'^ 

’fewI 

v£K’ '4- w« 

(ffrc^ ®W^ ^Ts=^'«ft w.^ ®tif <spm^ 

?jf%e?!f ^*M=r5rf?tl 

wrnw nttai I 

^if% ^sfc® w*!!- 

®^—vil ®1r'?f 

'ijfra nU ®tc?<i TO 

ntwf^?p 4^^ ?-iljf^i^ I ^sft^i^i 

*fi (2ff®%® 

^ ®to c^#f^ 1 f^srf^'l 

^te# f^l’spe'T^i ^t^c®*!- 
®TOf ?f[% "?# ^g*Tf^ 

®stTOi ^‘>11 I »r®t?f *14 

%?i v£ic5!^ 'Stsf ’te?R«rKte?f 

fm ®«f=r <pter 


'ir<5* 1%=f «tf-35!^5f wsf 

'KrfK’Pf^ ^iTC5T=j ‘a*rhf —^1 fTs-t 
tf)?ff& I Microwave 

Amplification by Stimulated Emission 
of Radiation •‘l=5(^f^ir «rt^ m 

MASER. 

1957 !2fe>r->i1? 

i%i5 ’fii{ ’[Fr»5 yfiTfwi <sf«Pi «rsitet 
=Pw:''i5T, ^'t®! ^tesTf^- 

ewi'^ vi)t TO tijiij’s 

CT C^ i^1•3( ‘c^int^f’ I Light 

Amplification by Stimulated Emission 
of Radiation—i5f®t-*!^ 
J?si LASER. 

1958^^ (^fe^pyrt^ »ifi*ff® 

‘-s ^n^fS«PTf^ c^’TH’ ■^rlcq 
I 'iie® s^ifi '2f«‘f^ 
cTfififi c^fsr ^f>t 

'iiXfR jfie'ftf <2f;®«p5iC4?f ^rwrresf 

K^ '9 ®t^ ^5(7 ^"Sr^it-T 'srfesfl 'iR'f’f® 

Rc^t-^ ®e^ ^rfsoe^i^f to a*rt4 

<:f® wfir 'S(te«Tf^‘^^C8fii 

-^'p' ®i3[ c^<sii 'Ftt ra '®l 

'm 4^ ^'fesrt^^tc® 

4f'!?«r® 4;r< 1 ^‘1? 

(il<psftt% '^^ i^jn, CJft 

iT*1‘i e®ff ctRc^ 'sf‘r>ic^ 

fnl?^ -nw ^fB fiffirl ®^lsf-^'CtT^ 
^tc^l 01^7 (?ft f^‘5^® Ci?f^ 

csi’ft^'^Br 1 

®: ’«rt^i^ ’5{Wi ^esffs^ 

t<'4jt® <i?ii’Ft’rre^, 'srr^ «icsF>rf^f 

'^d «siewt^ 3piin:®*f 
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«it»»ftaitu t 31^ ^ I’l 

i ‘ii wr i ^5t?m ?FfR ?^*i-i£f(wi ^ 

‘ii m I cgf^fcKts sftRw I »R^ ‘<prtc?t ‘iwfB 

’rr*ti:^fe*r?i 1^f% ^?wf5r Rlwt?! c<K3i j^rc^m ^rNr^rfSp® 

<R*it?r »f«1wi «RH ’K?! 'HTn ^Pil5^ ’ttw w«fpf ^5ir?R 

oE«5f5 «pRi (M I (?W ^^5 ^ WStC^ t£p?f5 ^Fc^isrt^ 

’ifl’^W?! R«t?n (M^ms 7tc?i^ertcTO—ipit^-fB^ i arrl^-fsk^ f^“ 

c-!| 5R irtiRtras^ c^ cwR ^*nTR ^ Ttwr i =w 

c^tsr ^ *rRc5R[ sfi I 'Q 

»(5fC-lW I960 5rt?:5( ^ <Sim C5Rt^ I 

®«,ntifsRstf} >mP' ^ Rt^fcsi 

nfhi’m I ^ t^i Rrr^ifsif^ 

^et Thsi “1r5Rt1^C«P ^ <R WWI^ ^*TtPrl 

fvt'ecst^ 35;t?[^ CS^^^rrfiT l C35#[^t>f *^1*3, l '®1^'^ 

'srtt^^ps ?i^fB?i spf^ <Ffl-C5|*rf?f I ‘il^ ^ I Tj«tR«F 

«icw f^g R*s*t c*KliRi ^ (fe 1)— '«pni1^ "spftg ^ 



fra 1 ^ <2t«m Wt-c«i»rf5 ^ CT#t^ ¥t^nii 

<5^ C5i^5r Rt«(*r(5fi f^^ffcgcN irt^*R captftgts 'sr^ Rtg 

i^cul ^ ^ «rt^ ^f5 ^ 1^t%s m «rfc^ -affg i 3fjt»f*fiS^ 

^t^rstiR *tt^ ^ >T5r»*T ^pcg isj^’stor *fC5r5CT jfjf^-fS^g c«}w (WtirftsTl 

ti^g gicnR <sic9i*t «r(^ ‘ipFfiJ ^^iRtsr Rtwi to R*l^-n?pirf*i,g *io? 

|^ir*fe*i art^pF ^ ^-rltt *t^*r« «rrg t?^ cgrtgicsri Rtwtg ^ «Nw 
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^PIW- 

srf^i ^ *t(:^ ?l?! npi n?Rtt 

^ ^ n^j ^ 

L fW'2 (^) ] I Fr?lf5 iftai to fw? 

f^?PFt?l C»Kf^5rl ^ >£ff^ fwj 


m “{f^ fkw9T{ m ’(«n^ [ fSai 2 (^ 

« 2 (»r) 31 

_ \ «kv)»w y.y ^-itS' £,) 

_Sf^n^ ( ^rfjjr f j 


'^«^3W S5r^*ay Ea) 


Jtaw 

•TW 


«%svf(*Hy E,) 


{Sy<bsr9^(vB0 


* s'' 

f^tr^v '»w>^ 
fw2(^) 

PtafS (3Ftf^^!tsi *t^i3rf^c?p Steals ‘f^^’ 

^ ^ I 

^ vi)^ 1 

10 <?Ftf& ^ 1 ^t’T («it5i) 

^ 'SR'^ ^?jr® *ftr5[ I (?i^ »pi 

'srtw vipffs i(so^r?{ CTstlrnt 

1 (TJC^'S^ ’Wf ^ w I 

CT^ ^c«i *ri? 'srfcffil^ wi® 

®t^5f ^ 03Ft1%N 

(WP ^ «iK>! ^ ®P*rt?{—’ICST ^ (7I*f 

captf^^t^ Wt^CJR Tt^ ’TT^ir! 


vlwuir «^ir (-ny E^) 



f ^*timin :i‘' 


vs 


•ny 4^*u^-£^ 


(*Tii^ cj 


i^yjTtr ^r ^»tQt E^) 

fw 2 (’t) 

'®rt‘^=ft csn?15 <3^ C^IC^ 

CaFtrwN ^srWH ^9T c^f, 

-tf%! ^C\ ^ [ fM 2 («t) ], ^ 

C^ ^ I ^ 

4C^fljP^=T C#qjt=r I ^ 

V ^P*^nC^ 1I ^ ^ 1®®^ OrtW 

^Ita 'e f%5®5{ 'SCll^l fiiCOTl 

JRrsf. TT?! *ff^ Iv-Ei-Eo, ®1 ^ 
-tt^ c-it^*i ?pir?j m ’Tsnrtt 
^ ^55®^r ^?t ®1^ era 'sirsf^ ^ 

«mtt ^ c^rcii 

^ ra wi, ^n (?\t *CT ^^1 

<?l#l I W V 


v^-vjTsr vs? ('**■•3^ ^ 4 ) 


»<U'S? C*ri>- e,) 



iaTr*w 

ffe3 2(«l) 


•ny Av * fc- £«• 


, wynr ( -I'f^ £, j 

1^ 2(^ 


ifl? ^:5®1 'Btt*ff^ V 

'flsivfl ^ «*t C^ ♦ ^•j 
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wm'ifwif 1 3lwjr Hr »Ps*rjt 


c^rfi i Iw ^' (^) 11 

"5^ ??ni%9j a-jt>f f&fer?! ^tcsrfc^i s-rf^f- 

R*^ (7^#CH^^ (3t^ <ilr® 

I uQcwii 

V. a CT't^ ir^CfsI 

^■sr <iCT ’t'sRsf, ^1 ^tr3i !itni 

efRR‘Ri'a> ^ -iic?F?i ’W vi)^ Ktfl 

c«rw ^ 'srt^ ct 


•^fl^ wiir! ‘‘I'to 5!::^ (M^T I ^ 

'5lw ^*i<i «!W^ «fW^ cvH?pr?r 

sps^fn Rp^srfajln W(?i^ 

(?Fife!3ra[ c?Tf^ 'ar!?s^ H«i c^ ^ (?rRor 
^lrEf?i 15^51 ?rt^iii—^ 
'srt^itw ^5rt?:5?f7i ^sics^^is c^r i 

cs^^snt^ oNc^ '5fs('''^Bg (f«fc| 

'Sit^ 5Tt5f 'SftiisrR «it?ri 

t%1?^ fni5? 

I ^ c®PTR-irf%ir 

I uq^tr:^ JT^'2f'«(Tr t?! 

C5?>TR-slf% I 


R®f^ 

^ c^rc^iF *wTsr« « ^tar 

'5ft3'6 cs^ 5^ i R®5tciq?r 

^ (5ic®9f Rgstjfr:?? <fircntw5>- 

f^wT^r, cm^ ?it^, c«c55^?i, ^®Ttf?) fiic^ ^!lt« 

wtsitciil ’mr'fc^ srtcsr 

^1 c^T^i mMc'® 3^^ I ^fi?cw?j m-m) 

W1 w.zm ^1 ‘«its{ 'e Rjutsi’-un wc^ i 





la 

'sitff^^ nt5«t1 f%, ^-k «itcwtt5j f^^ir I 

ia^ «raicv <m«1^1 fgenetics) »liaFl'9 ^9» ^«rj 

mK 

(gone>iaiS '^fiTTl f^, ^1 ^KlCl® I 

»l"*tc^ OT'SSC*!? Slis’^tw— (M:^ (Carl Correns) i£^ 

(heredity) (Erich Tschermark) 

<2j’fC5i^ WT® ^I'fl'Hr^tw ’fc^*l1 

f%w?i T5 ^ I cw~ ?rl (Tiir^ 

^^c?m 4^* f^tn 'spif ctni, ^%5TiT I <Aim ’tm«rt?i 1^«i l oo 

'srar SR I ^ ^ I ^ 

^ts5i 5^9 Bfcgr vi'^r® t^OT'ac^nj 

®tC??l ’(WT '9 (2(ff®?r® ’rf<%T 1%^ ’fC^'tl^ *fT «ft5Tl c^ I ^ ^ 

5rj-f^ I FNf& ’ifTRtsr fro 

?PR ^ ^fc?i ^ I 'ii^ c^rW^® fwr^ cs(c^nii?j i 

'•wt^ 3r^ f5Ww^ w ^^5c?R '®ri^ ■jr^=r ^ of'9?ii ^ 

C^'^ST (Abbe Mendel) I ( Mendelism ) 1 "iptfW 

18'5 66 >rfc5i^ wa 'A ^xvk^ «rti:^rt5^ ^?[i m i 

^flij 1^ t^t^mi I ‘^’^1 ^’^rti:^ iSm- 

c’lrssf ?rs-mi^ ’ttie to--^=^f5 ^ (tall) «ot5 c^ 

»^cg»rf^ ?|fC?R f5fW I f«i®t^ (dwarf) I f%f% <iR* ^ 

^ff'Q istu 1866 sTtC^I?! C^ *111^ C^, 'StCf^ 

4{Ft^ 3fC^, 'Sir vs^ *t% (M^ HW fWCSH I *t??3 5r?j 

t% I '5’PT ’itc^ (’ncn«() C^ 

^?rQ c=^ vtifi ^11 'srhi ^fasH cfel ^rtc^ ^ m 

^ *Wl, ^ fipt (Hugo de Viies), ’Tte sitl^ (polli* 

# w[t?i S. ^ CTfWPi l!%tyl-700 004 
Z 
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natior) I *^3? isTsfllR' (determinant) '<tC^ I* 


5?r! ^ 

cw 5rv5i^ wn 5rff5i?5 crt^i 

w (?f?n m, 9(1^^ ^1 I 

CSJC'S?! <£i^m ^'^1 ’ftw ®ff%?( 

(generation) Tl '4?Pr=i?f ’Ite ' F, ) i 

liFitir OT ®?R?i (^ii (Pi '> 

0 ^^1 ^r<T 

I 'sjtHQ 'srf*5^5f«P 

’fSJ ^t'S^ cn^ I yspTfe^f?! ^1 

k H 8 ) I <Tn:'^ 

(?f«im, (=?1 

’CTJ ^5?i '« c'-^efe -iit ’ffwt 'srlti I 

'S5( (PT =r5f, ^^1 

i?wi ; = 3 ; i 

^P5=l C*1!PI ®rf^U 

C^WRl) (Ft ) (hybrid) 

) ^t?[ ws, ^£m'^ ■55W' 51^1 v£i?i*^ 
i£f^ (factor)-^ 'Sltc^ I* 

5^'®^ ®?c© (?f ««ffs irrft ^1 «i^& 
(dominant) ti)^* C^C^ ^«n:^ 

«PC? ?TtC«f, ^1 ^ I 

'*n:‘o (31 c^c^a s-i 'srtc^ '®1 ^egg 

(recessive) t (3iC^ '5[t^ 

^ ’‘r^C'S 

^ i 

^«fff5 c^Wata 

(Sff^f5 ^-i as?[t<T wm ^twfz^ ^jfS, 

* ®!:*RJ C3J (fjenc)-^ ?tlt, 'yi 

c^'it wt^ri35Jf sn I c^m c«f?f .^risf 
‘factor’. «1?ia#FfC^ ^fsfl C’tC^, ^-<ij^ 

m f®Fr oq’^F-ii)^ a^5( ‘Ksetor'-lija ?tf} I 


^r®rfff-CT TT 'Q tt. (31 

(Viriu’t. ) ^ f^fftw 

lit? (segregation), 'sTf?! i£fl^ 
w >ii^5rr(g <^rfr?F i (30R, 

TT f5{»(T<1?|s>CtD ’ttc^ ^!R-C^ 

(pm T, ^5i T f5|i('t3rasMtft fttm ca^rfij 
®jiw's^ t. CT^scfra sp^itw vsrstfq' 

fsrafirf’i^ Tfa— 

^t»r*?tf^3l f«3ia| 

si?ii C^ 

IT X tt 

I _ 




1 



(FJ- 

-( 5!^1 ) 

It 

X 

1 

Tt (si^( 


1 

4 



(F.V-Tl 

Tt 

Tr 

1 

tt 




J 

) 

( c^efe ) 


^tCrftl>:n 

CAU^ 


f^'la 


{ 

) (F.) 

’ttC^ 



75fS m 

liiai 25fB 

I 


Lucira 51P0 -^^ai 

25f5 

^t, 

o3f5 

a^-JTs^, 

'srta 25f& 


c^ I -Jot (3fCQ=5TTti?fa ^ 

-sfw ^ckf I 

*rt^*t1—<2rf%f5 
OpFT 'iPF^t ^5^31^, 

* Wtaa? (gene) 

I m 

(3Pt^#5 (chromatid). «rf^ sfS 
caFWfS® (chromatid) ^iRrlar® ^ (^Fft’fMt’C 
(chromosome) ^ | (a Ffe f fe^i M-^ m 

^[•s-f’tf^ uqaR:sr «(W5 

^ fspfTij^ «t1i;aF I 



1978 j ^*{^1% 

^ (TT ^ ^ ^—1% 

?) «i3?r’s 

"^cai (?i f^Ws'hi ^ I 

^*1 f% ? 

^ 5r^ ’t?:^«!ti^ ^35nt^ ^FCT^ 

^if^i fsH iwr^—■si'ii’fif^, 

\9rhi <ms f3fc®R, 1911 I 

^51 ^rt^isp ^f| 

OT I 

*if%^it^t nlWl 

Ft^T C®ft^l (T^csrtc^^l I 
C^^fc^CSTfsi ’i)l^ 

<i?3 «pf C^, «f^l t5^ 

I <?T^l SRI 

^C3I f^iT c^tsi ca?lcsrf(?frt^ Mm I 
c^tirsifcjnc^r^ 

^ I UJ^fS ^^lf&?I (M^ «i]^| '^^1 

irt^tsi I il .'^3 

’rwj ^i i 

'»rt?i (71, c^tw'iwf’?^ m « 

“^TPC^ TO -^it5}4T f-f-f?;?i Pfsflil^ (deter¬ 

minant)-ti)3! I (Tlt^l cr^^>rh*l'- 

fDfe^ X-'«psf^5 vi|-<T,' ^i7iilf5r4 

f^ (Tito 

XX'(3Ffi7rfc>it^ ctIS 5 

CTto XY-CJ^WtlJTt^ (?rf5 

I 

viPfJT «(?I1 *lt¥, X-(7^tCTtWfW 

(W'l ?l i 2 t# (domi¬ 
nant), ‘4Wv <3^ C5ti:<'m Ts Pr<c?( 

^fsf^ WUH I 5T«Tt^1l5f51J 

X-caFt^tCJTt^ ^ R»fr^r«Ff5 (w) ^ssm 

(recessive) I 


ll 

5it^-c5t7r-ft »ft?f-cFf7f-'!a^ 
xx X X'Y 
I _ 

^ I 

(F,)- XX' X XY 

( ) ( STfST-CStTf-*^ ) 

_Ll_ 

i 1 i’ I 

(Fj,>-XX XX' XY X"y 

(^) (fr) (^^) (t^) 

( ■^j^y-cFf'*!) ( 5rW-c5t«i) 

^t^-CFN TO-cet’^f 

<2f9R ) 

(Fj) (^1 ^Q ^) 

5rt5?f-C6l^ ^ I =?t^«| ^t^-CFi7f 

■JTi^t^i (w) 

x-c^grfDTfc^ c^cw. I 4cif3i f^i7(?ra 
^75 ( tw? Fg) Ft^ 

^ srtf^ ntQ^ri ^t77!, TO 

(3^ ^TF-I -iPirfS?! ^hfl I TO 

^'f5 H ^ ^ I 

mi^. ^fs^ii 5rtTfi<Fts^ 

Tif^ I >2i^ (Wl- 

1%ffW->f*^g X-C3Ff^5itC5Tt'4 f% I 

C4CG?f4Ff >Rf4'® ^ 

<2{^4R'5li^ (genetics) stt^WJ I 

^ m\ 4f5, 

TO c^4[ 

iiC?^], 4•^'•i'5tf^ ^5;4lfl ^1 f%S-fc4 ^(§?f 

(^3pc^) 

'®rffl^'« «ffi^ (Sf^R's ^ I 

»!iapm wif«r-~ 

4tOT <?T9rt^ cwh:aflrnft43} 46-, 

«{t%f5 c^m 
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23 ^ caFtc5rtc»rt^ ’to i 

^ 23 carf^ >1W 22 c^rt^ 

Tft 'G C5[tl?t^f8 I 

^ 5?I 'Sictotsm (autosomes) 1 
23‘^ cwt^iu c^'G ^ <3tofi!?rt^<i)^ 
^ cwfir ^ ^ I 

<il^ *^f5 ^‘s ^~-T#l 

?flc5rfc?R >1’®^, yjflfS 'sicn^ifto 

C^ I C»K31 If)^ 23*’®'Sf 

C2F{U|C»ifi{ Cscx chiomosotnes) 
^ ^ I tlC5rfr^<i (?i5rt?i 

yri XX, viw XY. 

fifsf (gene) TO ^ s(^ 1%«ff?I*l 

lipj's iJiljfif 

C3tolr5to ^ ’t?! sfltol to i >rNl^*i 
to ^ #!I, CT*C^ ^=?f5 ^ c^i 

f«R ^ (‘ii?? c®rf’?l (?totcto^ <toK5fBr® 

^ ^ ^ I .211:^ 

CtoH (dominant) 

<£i^ (recessive) ^G?|1 I viiisn 

«iPF ctoi ctolctosi (?ni 

«ra>fB to! I *ipeft5r ^fS ^ 

tor* (2i# viiTv ’sraifS (Sj^ 

^ tor, ^ ^ to I 

^ cim fipfi? =?t»iyr® Hi 1^^ftir«i 

^ I c^ fifEfg 

«}??rt|3ps ^ I 

tofr?F«r cto X-CTtCTfcto «rtPF i 
liltor «r^ (dominant) 1S%5 

^ I to«i, tsfs^ 

(recessive) liR ^ Hi ?P^ 

«m I *a?fTOr cto tortsrfis r^to 
if51 ‘OTsar X^torfcto c¥fsi«r^ apfS^ 
fsR tow, to 1arai «t1totv wtir ^ 


[ 3l«H \M 

Yijtotctoi tors ^ I iimm tstfl 
3f?nri^ j(^ (ST^stt^ i^car to I '^RT ^ 

a^c'® to, to ^=r ^ 

of^ to I 

c«fto x-captctortc^ 

^to to, ^ -irwr^l^ *frK 

^ ’^i w ws(t^ tfto torr^ I 
c^t^r to f^ ^ to 

(mutation i 

(factoi-VIIl) ^1 

'i3^?ps[ aiCef, WT ^Gtof 

^ito^n ^ atrto to 

(haemopliilia) I ^1c«lto?l vij^s^ C3toil- 

c>rlto[ fto ctotot^ ^15 ’«tttor« ^< 5 ^ 
cw\H ^ Ti I to«i, ctoi^ 

fm] «(i^r'^ts( I 
3pi^! (XXi TO ^ (carrier) I 
'HctosiT 5ir;5f ^a^wh 

(XY) f^to ^, to ^ 

to} CTO—XX, XY, XX. XY. ^cif?r 
siCSfJ fir’ll?# ^C?I 

to» to 3pf&?r^Rir!tfi 

^cto, to ?c?r f^rsft%?ii ctor^t^ 
to • 

XX X XY 

_ \ _ 

4 1^ 4 

XX XY XX STy 

(^rf’t ’*(11^, 

tos’iJI *if^ I 1%^ aj#TO¥f^ torfi???) 

toto ^ vff^ (to^) 

(grand-son) toJ ] ^ I 

^csr«tT c^, ctotto! t^tto to1 35*^ 
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^ ^ ^ ^ 

CTt’t ’fst^ ^n i 

’*R>t?rl c^rWai^ sri ijcst's, ap^ 

*ftC^ (carrier) | >ivtw?r 

’W'is^ c?rf^ (:?«h ntc?i I 

*nn ap# ^jq^fB 

'stc’R ’fif? sfB ^aj'WlH 1??, 

c^rt’^t^^ «rto I ^ ^ ?psn 

^ ^ (carrier), 

'“T^WSf aj#^ I 


XX X xy 


^ * L t ^ 

XX XX XY XY 

I +XY 

_ I _ 

4 jl- ^ I 

XX XX XY XY 

Sp5^ •rt^^ll ?lffr 

(carrier) jpf lij^R^T 

ftwfl^f^^ll (Biff'S 

^ Wh^^fi ?p5f) I 

’WtH ^Cf!| ^ C^jt’fiSf^ 

aw* C^rt’fa^ 1 1%^ appeal ?if? 5f& 

awsfB ^ C!!t5f(Sf*Q 

(homozygoa) ow; ^raifB ^ apfS-^i^Wffr 

(carrier) t 


3CX 



X XY 

J_ 

4 4 

XY XY 


1866 ’ftPf >1^4^ '®rt^ app ej^apfU- 
^ 4vri =*wri ^ I awi’t t^?[ 
tl-’f?!! dt^, 'fil^ 

OH1 ’Tt^i I apn ^rfsfN*^® 

aw ^ Cf'^^rl 
(Mongolism, ^ Down’s 
Syndrome) | ai^i ;^e| ^ cn^ 

^5rsi1t=T 'srtPt, 1959 »rtc5! i 
«lTff^ a8&*t Pl«?I c^tP 

•ib-f&^l 47.fg ?pciJ capti^ft»ll^ I 

aj-^egjf f-i^fg?I ?ITt^ T^ I 

a)?i t% V 

apt^ «ft!{l (W, 

(egg-cell)’fl^ TO, <?Ft5r 

C^ C?*fra ai^-l^ <3PtPnPrf^-CTt5| 

^ ^T«f ^ (non-disjunction) I 
C51^ <Pt^C*f^ f^-(?ptw ^ 23"f&^ 

24-fB I (^*1, ajf-^- 

C<^ ajffST^tai Cii^fPltsi siRi'N?P«11, 
f^-% «|[C^ awse^t?! 3^1 

(3Plpni?TN I) 

aif^t 1^’?-C^'N C'^PP P tW 
^ {?PU^ 46fB?i «l1^3irc'; 47-fB {?JFtPrfPn^ 
(24+23 - 47) <irtC^ I '«l<*fT«„ ai^i^a^fg^i c^ 
app-c^ captpitprt^ ’CtwstJi ^«n, 

CTOPI awi*1 (Werhl ^ l^fB 

c>^*tt*itc*rf*i (iiHc)iii\ ) I a^ ^c*lt 

f^refB I 5!ts(tir*f^ 

3|?H?1 ^WtW«I (3» ',5 Wf5l 

TO ) am ’l^t^ ^mi C^ ^tc?p I 

<wfn mui sfl I 


t. 

XX 



•»J7t® I vill >Pf 
^?!l 

'35fgf^if I 


^5, 1901 
(Twrft 1,1976 


If^i^ti:*! 'srrt^"^ 
fftn^ c^ f^SSt'^T 
f^N^r^r XZ^ 

^1 SR i JWtC^', P^, ’Tifw 'Q 
upp m\f\ I 

^.3 f® iim 

c^n:^ ^ ^ 

OT*i ^ I ^ f^, m 

?it® iite 

\c?ni twt^, 'tfw?! w fit«i^i >rrt^c^ '=i1c^~- 

ist*irf^t?i, !wt^, (?ff^, •ft'sf^, ^fr »tf^t?i, 
’UNl’iJ'f, C#K^ 'arf?['Q 

'S^C^fPF I 

’fc^ '®fC5n?55^, om ’®rt^5p#t^5[, 

ast'^rl^, 


i2ftatf^ f^®t5fi (experimental scientist) 

fl>rti:^ f>^^-frf® 1 

-it-^tt?! 55?:^T “it^ 

^ VifSfl 'Sf^jT® 3jf^.5T I 

1901 ^ '®isot’t^ nR'itcii 

^t?[»rt? (Werner Heif^enberg) 

’apjiir^cj ?|j^sr I j%f5f %f^<3'to 

^rc*R, 1^ 

^srtc^rTf^ ^ 

amm ^'5,3pt#l5( ^ casii 

5prt?#^r’iTNi ^<, 

^ <£J^ 1 

5&l^c5nj t%stir 

^itcsTT'^isr ^m, ^5151%^ c^ e 
»r»rt?riw5^’it?Rt'f^ ^1? «rtft^r ^k^ni 
ntn’rt'ffw ’mtfw ^5it=i, TO fw 
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'®RpTtc?T *i?r>rt‘r, ^ c¥t^ f%c# w*fl ^— 
c«nt!f ^wfft CTtf%?p ^*tt^ >mtw 

I 

r3f§f%«r 

?rr® ?Pc?R 

51!?? I i2ff%®ts(?f ^■ 

5i5i»r I ^r=f istn^nt?? 

(Zeeman eflFect) <il?!s«tt=n 

c?f& ^ f^^fr 

“fl5i5( CTtera TOl? 

^ ^<T% f^f^ ««n ^t1%^'f!:^ f^<^r 

f^^rWu eim 

.cir=r ^ I 1923 

•St^ ^camtTf 

5rsi^ (stiibility of 
laminar flow) '®tf^?|S 3Wt*ft=r ^ I (?T^ 
f^ i^’!f1Wt?M f^^Tt® 

5fTt^ 5i^tl1 f^5rt!7f 5?!:^ 
C5!^5t?lt?f ’iw ^ I 
®t5i*t?( c^s'frtsT^tm ^ 

'Sfiot’W -^wx (?ffer^ 5^ 

3r:?r i 

1925 ^cersRtr.^ ^ 

(Uncertainty Principle)-!!)^ ^rtfWf?J, 
CTW*^ ’f'?lR'4)|fl tip? <9^'^’^< 

I <£i^ ^rtR?tc?ra w^t 
1932 ’a?!^ ^ 'ff^ ^1 t 

,‘n?i5rt^?i •rt^si^fr*! 

•731 «fn%t1 ^ I ^ 

’fRrfn wr m ^ wtf^ 


«(f^t%w ^ <4^ 

c^ ’Tf'Q^it N-hi I Rrc5TC«m c*fcas 4^^ 

^■^-5wi *7® ?rt^l ^i^!om. \ 

i? ^«rt^ wi^ 'sitl^ft^ 

I 

RRlS 4*?[fwr^ 

’1if!?s?n ^ 5f?f I ^ ! 
<smf^ =5R 

’rr8f%^ -Wi 

W t ®l ^91, 

’fPic®?? '-n^ 4Tv 3!f'?i^^l7;ii?( 

5rfMi!:5i I 

51Tt^ '« <ip?fs 

a^’fl (Ti:^5l1^ (m;.tMx mecha¬ 
nics) 1 ^<1^ mmn nlt**Pt9Tf w*? 

3rr®rf!r® inm- 

ym >2R^^ 

1 #?I (cosmic ray) 

’s^ ^ *1% f^t!:5rif ^f%i3 

-it^ii ^1^i?0Fprt^’ ^1?i R*{ra^ 

’5ft^ c^??t?:f=r I 

w “STtR^ m\ 4*Cs 

«!Wr ’ttPrf^ 'ws 'srl^^ to 
R^ lTsr?i 9TO, ^ 4| ^ ^ 

c?m ^?r ^ f^^sTstc^ to ^rfr<, 

yr^x4 !^wsnTt< 

C^ftsT ’Tft^rto (set up) 

'®«|5| ®1 fSTJTt^ (ob¬ 
servable) Rfsg c>^ 

fC^ni (parameter) ^ =ra 1 
• m 1.2.197b «tto tot^ 

fswtm ms 

TO 5 I ^ ^ <?Fto»f (quarks) 
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{ 31^ ^ In 


to ^ to*i I ^ 


T5Tf? ’•nprtei ’-c^ wi^ '*rf?j 

c«tl^, ^ 5 

c^lut^ I (?PlTf^i?T?r ^ 

^C9F?^^T, C<«t^, ^=T, 

I 

24 w^r Of tot^ <?rl^:^5r «rt^'Si 

’3*1 ’^m- 

^Ttw C5??T 'srto 

^rtroi ’rtf, c-iw l^tc^ 

I Trtrtt^ 

<2n:«fc^ c’ft^ t>55i? *RRr^ (rtrtn 
c^tort<51 ■'it'Fft^ ^ffl =rtfl 
«tftr 'srte 

^tof=rtt^ ^srtwr '=rtRf^if cwt?:^ i 

^o«r®, ^3^ **rf?3r5r i 

Wri 

C«tC5^ <?IC^ W5R i 'srfCTf^^ ?R7I^ 
f^’?(f^'rtnr ‘ijto ^iCTf^5T *1? 

tot c»ir?^ ^cwf‘if’^i|^5[5i 

—^ f^- 


^ c-rt wtc« ’iwt^rt 

'»itot ^Tx wtWr iprt ^ Kpyto^ I '«irt 
<?!% «Fi^^ ^mt’TSlC*!?! ^ 

'srWc’? «rt^c^ <!rt^ «rt^ 
'srWm, =nr i 

-4^ TO ’Tt^T^ttW «tc*j?c$ cnt^iT 
c^t TO KTO wi 

«rtt»T, iik 

f^srffiPf^ «rto croi%5r*T 
c^ c^p{ tot^r ^ 

CTrtrl ’tlwr i ^ 

srisi TOf|TO~f^ 'SK^l «9rtf 
•i)^ ^rf^c-sfiiTrc’^ 1 to ^ 

tot%n <«(tTOe 

f^^t?i (rttsfi ^f% ’TlR'i? 

1% I ^fwrtr ’fc^ ^ ^§5rt?[ ^ 

w^Rt^ <qr?rTO wrrtr -iw* 

^1? to bsf^ ^C5R #hT 
-[f%= 5^rTO I ^ sfi ^C5i 
^1 ^ i3i^\ w «rtot? 

«tf^ ’iwl'^'*i^ f|&«TfC^ '^C<?J tfc*®»f 

’TrtRt^rto cTrtri—'to ^r«iffir ^rf%- 

^tto CTO ^ iTrtr*f- 

^ICSTsT I 



'5rr^t?t'« Tnffgs '«rf^r 


cw ^ (?m 'sft^f 

c^ ’Tte 'scfipin c^ C5T^ 

^rWc?ra ^ v£f^ ’sftw ^ ^ ^ I 

^irN^'srf?! (horticulture) JP?? ^ 

ij^^pr ^£p|5^ ^ (size) 

0 (taste) 

(variety) sf^C^I i 

^CH ^1 ?rt^—^^'0 ^tte m 
Tt’ffc!? (orchard) ^f5 'srWIW^ 

w^Q cstfe 1 



^ ’PTC? ’rt?f5 vi«(CTr«fin<r i 

fas’ll c^ ’Pc^R—•it’T ^srT>rnt®f8c^ 

t^ *niC*R (variety) I 


»03i ’itt ^itttr’T CT 

'®rtc? «rrK ’j< ^ i 'iN'ir ^ 

C^ Rl C^fl, ^ «?ITt*s?l, 

■^f^, (TtW^, wc*r 1 ^wrtf^ f^f%?i ®tf^ ^ 

^■*1 CS}%J "STTsi ^Mtl^ I <f!«R[ (?f^l ^ 

«1 f% ^ ^ V 

^ *nc*t^ -511? c<li:^ ^ m 

^tes 3J^'® iSTt^T®’ (m SOSPRH ^) 

^5R^s| ^ ^ I ^<J1J;S( dTtJpfB\ ’t^t^fB 

^srk^rty^ wi *rt^ i 



{Fer 2 


«n^C*m (desired variety) -fWa 
virsiwN cm 16-17 <R ®?vi 1-2 
(?{ % -sm (R5^ w (3 (?pt^ 


3 
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«it«i '• C in mi\ 

nTtsiC^ 


<.«t^f^ «rt^ ’wr^ 5'e'pi ntc^ 

'Stcsf'i ’fMBn 

^gr 's(^»t n^sr^s =ri ??() ^ 

if^i I cM^i 

*it??T, ^ cwi<si M cm '^s 

c^t ^ 

c<fci» ^ I 'ii^, <t^® ’Hr??! 

<!n ?5 nm (scion) »iw ’ttwtSc-f 



fs® 3 

<rf| ^ (toot-stock) I 

nrf5 c%^ im c- N i ^>^^•\ >rNsr/&?r 

ntf«p® !<?R:®ni i fm 

1, 2, 3, 4 '6 5 ?in^ at^ri ntc<f) 

^%hfTO ’ffc^ 

smtJ=ri c^ ’ifcn ^twi m? 1^ I 

m ^1 «it<p c^t^T nt!:? ^fn nn I 
tunn ^ ’ffS^ ’FTft® 

^ I ^«rcn ni^fN ®ciwf5 ®t5i 


c?iw ^ ^ «rt<5f «tnr®!'.® 



fB® 4 


'®i'^f^‘n sfl Jsn <ii5^' TO ®^s{ 



R 


sfNB n® 

stst?:^! 3??f I ®tiing f^fss 'ntsrhfl 

'®rf5rt?i c^^ a'Gni ¥5f I ^?p 1^ 

?i?R5Rf ^rmfc^n m 

cnrernt w w ^l®*f ®fn*pm *rtiRlB ntm 
CTc® I <i3&tc5T ntgn tfnt m cicsr 

®lT?t ®tcsnj wtnttfB f^*i fm 




«fWfr. 1978 1 


^ (f5ra!t*lf5i:^ csrt^, 55R 'Q 
c^ <*rfc^) ^ wWtte 

^ *ic^ *ft5 ^ ?h( ^m-\ c^ 

'®ltaR«t 5rl ^ \ 15/20 •RT Of^ ’TfW— 

»rNc5r *TN c^vm 

c?*n 

C^ (3C»t CKC^ ^<1?, ^ C^lwfsi, 

Clf1m^ ^ 1%^ ffC? ^ 

'« «rtw! ) 5^c^r ftc*! (ym. i 

^51 ^ ^ff 9i-|f:ip ^ 

C5PP (3r &?ll ^If I ii,^ 9|'XFJ ?J'NC'® 

“!t«f1-fif‘lT^ C^ 
’tt^'fS =l1 ntn I ^if? ^ c«ii:?f 

^5J c^ -tt’rf^ ^ ^ C’^c^ 

I 



fk 6 


^*\ ^‘N’TltW ^ TfOf?! ^ 

W <?f TO?I W ^ 
1?^ ( ), W ’flW 


'55t?l ^ ^1 ^ 

OT'fiirl ^ (f^ 6) I (?( ’tN 

Wn ^ nitwl* 



^ m 7-i) 'Sfl^ 

c?«rtc^ -I 

’itwfSit *i< ^w?i 

^ C»f^ (?1 si'N'Hf 

(?r^?(i '®rN 

^ c=?tsr 

^■p\ ifi 3tM?f (?i*ft^:^ ^ wi =n 1 

iipRT C^ ^ 'Slt*#^ Ffif \5! ittc^ 

^ippfs ®13! CiK«( »iCW ^ 

I 

^ m oHc® ’Tim I 

. * 

wMd* 


♦^^rf^’srl f '5'W, ^wtH -wm, ^ffsi^WTOO 019 





1894 i9i1 *ir»mt*'r 

c^t^f <>tcBf^ 'srti!;5it5^ 

^9t ’Tt^ I »ic*f 

C5f5itc^*rj ^t?i ^ > 1^ ^ tl*rfw 

'®iKJt^ c’rM’Tj '®ih>rt^ • 

^ 2it«}5r«tw 

4TO I <i) 

t^-i’T^ f^^r, r^f^ ^rr^T'l’Ei 

<1^1 ?FC^ f^w *ffn '«(ti:*^^'®1^i^ 
WI0 is-ii-t %t ^U f^*iw 

f^1>C5fH! I cq t^'SitCT^ 

^■fli '®it^'6 *1 I 

‘^j(jt*f^ CK^Tf ^1^1 *5 i^f^ ^*«il 

nSW^J ^ 

fTOf^<^» i ^twi, 

^sd&i8^c^ wr^i^ 

^\ c-CT ^«(rh^ ^srlc^w'i, 0^ 

fei^^r, ^csr 

^rtcsi I 

'®l<(Tt’1^ *R?4 CT ‘^»1'6/|i5 ^^[J*14 

C4W‘&tsf 5&Jlfi»^4l®i 

vil^fij «5(tfr ^t»i=r 4C?I f^GK^, Cf^ 4tBr»f^ 
^t^?rl 'srMwl 4^M 

^W5» -tfe '<5^^ CT fkm f%®t^ 

lOtW *lTNf ^*rrtWf?f 4C<Ri> FspWf 


f4C5l^«| 1924 «jg1r^ '5I«f(l<l4 ^ 
4G15r I !(1l1 *lf4, C4t«T 
C««tC4 S'*!* 4Cfl 'Ml’? 4^t^C4^ 

'«rfc^ ( ffef 1 ) I 



’TGf ’Tf’iit^^ 

^l^’Tfart T, u^Tn %1fR^ 

fi’rt'«c3i uwRI 0} ^1 m 4'^rt*NC4<i 

»Hc^l I liimai ^ 

f%^*t 4IR1 Wl I 

C4tRW5!^t^1 1^ Wt4 ^ts? 

4l^4r4’t «st4t‘‘f up?* 

UI^ MC5rt4 4f^ 41 <?Ptt4 4lR 

C«f«(1 ^ I Wf44 44i f4^5?f4C4 

M:9lt4 4l44t4 *Rt^t4 4C9! Wfl 4544 I 

V 4*41*s4f^^ Rlr<*Tt4 4R4t4 “ff^ nf44t*) 

hvj V upTs v+dv ^**1ts544 4CMJ 

N dv 4*414 ^tGTt4 #141 '■'(1454 f44^ 


♦JTW f^^fiNtsi R#si, 4}^#»h700 009 





1978 ] 

Ww'tsi CTtiJ “tf^ ^ 

£bv X N..dv - E •(!) 

'^<1 ^tcn mtcTif »?a ^ 

^!3I C^ C5^1 

iJfM ^ I 'srtCSTtPR 

^ «f7t^ ^ %9W:«i 
(£tc5^i ®ifs!pi I csrl^ 

•(f^^:^(1)-sisjTfft C5r«rtiT w 

‘^7C*Wts{ (representation) 

'®rf^ I 

'^ra’rfc^ N -(7F bi> (?Ft^r-T^ 

V 

^f^TC^WfsT H^\ I 

'srNt^ t1r=ra >i1^twf 

Ctlf^^ <il^t ^ C<^fC?P f^#i< ^ 

^ T -'^t’Wt^rm ’fr^jsfK^jPr^p 

jftTrrt^h ^ 5(^1 ^1^11 

^ <sm^ 

\ 'Sf^’itra C’Tt^ ifv§* 

«c?f C'p(^-T 

?[’rfni'r5 JRCra (??f-i 

'ip[*N ^if6 

’Slt9, <71^ m\^t^ <2|?7lfar^f I 

>ic'»iSH'H T-s (?p«*tc^ ^ srsrarN Hm^ 

^t<1 a'Q^II : hv 

h(i;+dv) 

-iMri *r®«r, ^ f^’ff ^ 5^11 ^ 

N,dv *tl^ C¥lfe=(C^ 4 W 

^ CVpiTI Sf*^ lK5f 

N di^ *15ltplr?l?( -tf%- 

V 

«Rti I ^ t%r^ “{f%= 

*^^<l3t^ N^dv {?ptlsf »5^rWc^ ^ffiPTfv'^fjf^ 


21 

WtWl 1 v-om T^ C^ 

*rtnT, lij^ ^"pffs^ 

«tc^ dv 1^c?pij 

W OF\'^ 3TSl«Ij^l 

wi *rf^ I ^^*1, m 

>rst^M^ 'srN^ CTf^^T >Rt?1i3ra 

(Tilt n^l^T®! ?n:*f i ^ 

«lf?Rft«l3f^ >r?RWtos V ?i!<| ^!7f, 

p=n~r .( 2 ) 

V 

«i'!of^i:« p„ ’i«r^} ^ 

4'^J| *il<f«l I 

^n?i 'ii^fS <7pi^ =ipR^l 

^•fi ^ 

c«fr*t, 'srr^ c^tH *Pi I ^ 

%f5 ^)f5 ^‘t'T ^l 

^rr?, ^ ^ 

-tfa* wi%\ nt9?ii ^izA I mT{ *if^ 

'«r‘?TN ’ifS c^f&^ '-‘i^ ’4(1^, 

f^'®!^ -if^ *\\^ 

(f5ar 2) I -if^ 

“4 - 4. —»• •” 4—•-—' 

'v 

nj, ■...».» .. 4““--4—•—“ 

ItrarfJ-^oJfr a« •tiSfrnryr «jr*t^C«fTs0r 

fw 2 ^fB (7 p1B^ ^IB Vfm 

(TftBsf ^fB^ f^-ffs t^t m “if^ 

(?(ft^ <£,1837? »ti%^ 'iHPfB'i? ^ ^«t3- 

fBc^p <?fiB5T c^ 

ipg-if »if%i ♦rt‘3?ii ^ ^11 

espt^ sit:?! |>^< ii}?!ifB 

c*r8> c^ifc=f ^^’<1 *tf^ 
^ ^^«fB 

rpfttfp® I G*v^ '« 



^ c 3lw:i :5J 


cir(i» “tfe: csfis^ »!irt^tOTj 

^ Wfl '5pi'5fl I =9Tfnt^ 

>fC5f7 5ftc9ri, m »rf?i i 

>Tr*f| V, i.<)^ ^rt^’l 

C¥t&=r V, C^ “lf%5 ??lt 

Pt ’Tfri 

(??#=?■ Va '®f® 

^SlCSi-r^f^'Q CS|1§ -(f%5 vil<p^ I 

^ f^“rfw 4 # -i1% 

.jrw^ 

s<?i1 I c«fra vil&i 

^ 'srf^ I cq5f^ 

1 W.^ cm N dv 

V 

n^ »l*s^J¥ c^f^src^F A^dv ^ a^ 

"tf^^ JTSP? 

(a^+n?! 

p s* -—-_a 

” (a.,-l>l (o^tl “(a„)! {n^l’ 

•••3 

>i?:TO5rivi 

*fng*^ 0 cm ^ n, 

V 

mcs <HOJ, (?l^« '<cq %^<fjSf I 

p-^ii m¥ P-^ ^rf^ 

V 

’if^*! 1^l%5i 1 

A m V C¥t^^ 

V 

(density of states) ^\ ^U l 
^'>{?:^rt’fj c^t *ic'53^srt«f nr^prh'^nf^ 

sfS-HjWlll ^{«t^l “tf^Rra 

W1 I ^my nW^1l5} 

Of 

J&j1f83|f5f>j 'sfUB tow, N^“<ii?l nf%* 

’PS ’t*f^ ^ii -ff^^S! 

?f«tsrt m i m-H 


^lwr«f wfsrt «ac?rt^^, ^ 'ser^jrc’W!* 

*fi?prt^«rrf^ ’t® 'Q 
'arfsrhftstf^r ’f*t*n ^1 ^ t 

^«r=rt^i “tf^- 
’TiTs %sw*f« I 

%5r^? C^Fi^t*^ '®C^^ 

(^rr^ <if^t«i h*) s<t?i*f1f5 ^ 

t'^ 1 

>4fs lil^ to^’TJ 1 

c^t^ort^ ’T’Tf^tc^ ^fn- 

JTf^j »r®t5rp®t^ ^ 

Wtgj I 

'sitc^ssrt^ cff^i ^t?, ^9T— 

(i) wfS mzw^\ (TFt^^ 

viic^R =f:si 

=T^ c^ HI ; 

^•s (ii) CT C^tH C«FtT>H IHJ Cm 

c^l^H '»rt^ I wff' 

^Tr-ii:STiI m'i HR RR R ’f1%»rf*>«fTtH^ HFhT®! 
’I'THI K^> H^-*rN«tTtHH I 

5^1^ *11^^ HSRH ^Ts (7?#=f Wtst^ 

'w Hsf^?Fhf c^ vHH (StratH 

^5fttjip&% HR I 

ton Hnn HlH, (?FW%1H HfRH Hs^'Sfsi ^ «ftH*rt, 
CW—^rlRtCHHl HlHtHICH 

c*riH*i ^ ‘<m 

f%t% 'JFSH m I WfWtWI, ^ «Ft«ffBc^ 
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1978 3 to c*t 


«prf^ ^ 
c^l*^ ^ «W?[ 

^ ^ j «t|^ <&j^ f^wtftsr lilt 
’KWhf «(t?n ^PterfB^ ^ 

^ I ^ ^ ^f5?l 

W 'iRf*| ^R?!^ (71 >?^ 

>rs«m^ <Trc=r k^, ^cf^i ‘(TtN^t’ srPw^'i ?r<ii 

I 

^ nc^ 

>i!75TSRt9r ^ ’W^Wm '«rti f% 
^■iic^=Tr t^1% >rN3s^t« ^ cM^ 

^ fk I ^<1 r <4 

^?ii ?rt5 I 1927 
«jit^ c^fc^ ^ a\ ^ ’f:^ 

%-w ^ 

tw^ *prk*TtF:^ ^fus^T i 

*Tr®M5Tt«f 'srt^^ '®r^ 

^rciffwN f% ffwi erstf^« 

5?T^ *i??i7rr^gi <i)T^ 

&t3f^ i£j ^srtwrNsnt^ ^sf i 

■®ti^, ?n:^«fi (?n ?i^t5i jrtKtsR:*f<» 


3(CS(J«tFrfW 

T^\C>ra *51(51 f^C“lWti;*li «f'5tf^'?j t 

*177^51 ‘f *[®ri *rt^, *5**f*i c^ *®rtf^'t^ 

erfft^, ^ (TfC^ra m t^w 
(?5^ <|StW?5 =*53 «(C^ '®r}^'9 ’(Tiwft^ 

<ilf^f(7( *rf^ I (TK’SRS w 

^'6^1 'SH^ I 

<s\ tSjJpf T{J[T!'«^lt!71(l •rt’5 

^(11 *rN I 

i£R# "^*<11 ^ '5ftC'?rl^i5l 

c*l*[ ^ 

(TfC*} I C^ <£iWW^ 93fflt5^ 

?5!:^ i? RwNftd *T3r^t#t^ i 

mt f?,*iti:^. 5f7:*®i3i*rN =5"?.^ 

TTsfji:*! '^■(5 

^-1^5P51 <ii^ 'Sif^ 

”^^»l77t t 


f^«5f^ 

22cm WtTOt^^, 1978, 5 f%«ts5 

i ‘Mc^» «^i5*-i£i 9^fiRcir? *m c^i^ src^iarsitM 

^ ’Mtraiwif M?ri fcuci i f^wsitFrc^fl *6 

CMCM ’^5t?l«tt I 

nfiifcff m«t/ii^i1 *« ^ 

«i?c«T«f wt«i^ I 

5IW19 fa^wt^l 




24i?n 1'>7^ wl 

I 41^?^ ^ =rtf^i? 

fe-'®fltii f?ni 

I 'srNfCT??? ^t5| Ifp^ 

w^sr I 

'srff't I (?fl^ ^t’t 

1 "ir^*! I m of^ ^ 

?^r® « i2rt’< I «5 

'sm \ I'^^i I 

<2rhl ’Ti^ 

srWrw f^®tc5T?i TW'f •sm 'e 

fwNl *R^ 'Q »J?!?l®tC51 «i^-t ^WT 1 

'8 ^ ^ ^tf^w-icsr 

c^rm^ f^ii??rt^rf^ i ^ c*m 
5i^w=rtw»f%i^fwt^ 
f^t%!f ■nKrt I 

HC^ ffe?^=T 'srtFrt ^'’tfK- 

m ?r^?i >1^^ I f^®tsi 

^ (T^-t •Hc^'TI-'^ai mc^ I 

<2{^i^ ^f«2rv '€ ^'Ftenr 
jTn^I ■’TtwfNr ^ I 

fwf^ <2ft^it?[ (1948) ^ 

«rtc’l c»»!c^ t^f^ TtwW9 «t^ «(^ ^ 

■?srf^^ f^g '8 J^f4fii?tC5 I 

cwfisT ^rh?^5Wi{ 3rf*oc5i twfc^rg ^sm '« 
f^?l f:^=?F '5|tb1C^?l 

'srNi'srrh, ^?i8 «ft?n fwtwr 

irfora ’fs^ 


c’JW CT'® i c^ ’sW c»rtc^ 
3rt'?r5t^ ^t=r‘5^ ctNrf^ (?rW® i 
R ^fsrfFf^ ^rtiP^'Wii 

Fe&t?i ^♦tc«rif?r®t'« oi 5r^’te?l 

«2rf5 ^ ^ ^ ^^5rf| 

I ^ C5^ '8 

'6 ^«ni«ri CTO"? f%i 
f-mRw '8 fwr^f^t^tni ^ 
n%Tf ^—1948 >rtcsi I i£tt^?Pt5T 

c^m w f|57~- 

■nflTO ^*131 *®t^ 8 fm^' *nf3i^ 1^%! 
i2Rstn I 5^4* ^ 'R C«tC^ <lf3R5t^ 

»p^t?Thi ?tt^ «}«frsr® iiic’Tt^itTO 

®|tFW«{ I »rs'«rrt 

I ^«R>'tce!t f^f%^ 

^ f%C^ ^faRS'lfSw 5r3< 8 

^ 1 tsnft^ C*l^ 

c’fhtJTO 8|tbn ifKK ^ 

-sm 8 I 'ii»lC5??I TO W5GI ^CBTO’tl 
‘si^-<?f«r’, ?1 ^ (1953-56) ^Sjs^^s1i3— 
m—^ ^ ^*«(C8 nf^ c^^p 

«r<Ptf^^ m i 

sst^r '« nl^PFtiii »r»d?sTl #5i 

-^IWJrg 5 CT'q f^f% %5pr ^ 

»ifaF?!^ ^ I <?*rw 

^ «rfor 

»tf^ »rn=|^ TOt^ f^t%5 '^I 

?rf^8?rr^ ^ ^ f|c^ 

§tcnt<Tt»I^^t5t^f|!??R«tmTO I 


•%’rt*tt®rB® *pp §l!?r®^?T:?M[ ^ 8 Sjwfsi^'^g Cf-g 
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1978) 


«r<rjt‘n^ ^ ^rt®? 'srWcfsi ^*n c^ \ 

l5if I ^ ^ t*fT 

«rjif^ ^*t3TO *1*^^ 

cgrt^f^ I 

irto ^1^^-fwWFt^ err=rt^ i 
-(tfr%F «(T?i ctNti c^, f-m3itf%=f 
«rr^inl3TN ^1 nt'G^i 

3fi I ^ tto 'srt^sitwrt I 

i5t?i ^ ^W?ni ^*ot^ ^ 
CT »R^ «rtC5ft5^ ^ ^1 «iprn;^ 

^ ^: 

«W : s f^®t^’ *ifaPFt?i ’srff'^'vSIWil 

*t i?^f w i 9 f^srf^f’ ^- 

w’T>rts(t^®mTO ®f=R:^ 

»R^'«'« «r*Tt^ wm ot^- 

'Sf’B't-i, 'sr?tf>r '^®m, 

csrNs^’f <st^ f«rf^ ^mrl (?? 

wi tpm^ Wtz^ I v£)^ JrTsfC^T^ 

^rai^B^i ’Tsi ^wfsrr^j^^p 

•rfaRT] ‘t^^-»tr?}M’ Ff3fi c«ii:^ ^ 

^5»r«Ft^»i (?rN »r®w 

1945 »rtw I ^^S?f<ptvjr1 f^f^’SJt^ini c^rf’lTf^l 

'elwr^irft f%nf ‘f^srisf 

•ffapFl c«ic^ ^ 

W? I ^ C“W ^ ^«T, '3^ f^®t'=r 

*tiai^ sr?i—(3rc"t^f 5i4*rNt<m 

4(rtww^ i%wt^ <ss;m 'Q «pTr?i^^ 

4lf%l8« 1947 JflOTI 18^ 

f^si ?R91W «Wt^ 

4 


1^ ?^, 1948 

JltOTH 25r.^ 

ft*rfCT 

‘WfJT 9 f«T<?rt:R'’ ,?1515ffit^ I 3T^ 

=rtw?r«i Pm 'srt^^rf^ n% 

^fKTfPF ^ «r®h ^Wffl ^ c?9^lt 

*®rt^ 'Q f^®tsr’ I 

Bfca» «tf3pFi 'St’Ft-'r 
'543t3f V 

^5^ : '6 fwiH’ «{^t«t ^1 

W^rntsfNlC*l^ ^*(T f^Wfsj (2jFfr<l^ ^C'JrlSJ 
Nisshsrf^^^ ®Rf<^ -«[f^1, f^sstH 
hwtf^ em-«2}{%i::^tf^1, 
«r^“i «2i^ mf\ I 

m : PmP( ^flwsi <21!%^ 

^1 »itsjfi^ y 

^: ’Tfiif f^asf^ nf^if CT 5PT 
5its<P?i!i ^5J =yrf^ ^c^ifw^r ^srWcf^ c»fc*r-9 c^c^ 
^ «{c^r(wsr %i mt 'si br?rf^^ i 
^W7 srf^'sWsr f%st=r 

'Q *1*^,!:^ fwhrhn '«i1wi« 

f^t^r ^ ^ 

'srarfai ^jrw^s C5^^l*^ c^ ^fs 

I ^ f^ST 

'ST’Ot^ csm*n, ^ 

mtm I 

,2prr: '®rhH‘f^ 'sn::? •ncp c^p\ 

rs|-95fsT ^»rf fer-gt^ 

iFC?i!%c5rsr ? 

f^^t=r ^Pm <£tl^^rr^ 

Wfn«P-T5[^f?t9 §l^C5ftK^N 35t9l5^ 
%5isr uj^jsf '^4.5rr?ft ?of%« ‘^pf*^ 

<8mfsfr?R:*m »rf^j 9 
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1 ^ 




spfsRi JTO? CT '»r1^w*r<wf6 
^ ^arfr® Tlwftfl %tw srt^ f|^— 
»imat'4't’*r =^*Rt'*r ’fWfr, 

SftCTRgSTt^r 

=<rc*5iTW^ orfr«mtf 

?rt^^, c’lt^sR 
c^, ^^sftsnr 

\5t^» fiusmt'^ ^nkrt^ ! 

«{^r: «R5Trsftin:*r?i 

c«{^ TO ’Tf^i jm ? 

'stsot^ ^ 

fesR, =!FtC«P 'Sisrrt^ ^’5f^ <2fKt5T 

c<sf?f«rw^i c^, nf^TOt 

c>3;c^ *rN i ^ 

5i^tcw?i fnf^ 5TTf%iCTni TO 

IWfsf nfiroi «{5ttT'e I 

«pr J erf^]^ ^niRs TO 

*tf^ «RTO?lC*f?l ^f!?<7 ^?fw1 <2n?*t 

? 

: c£)^Rlv!J ‘®t=l '€ 

^ I 'spp® vQ 

'srfcsrfMj-Fip 'sre'#5 ^ i *rNii crj’frftsf 
^Tjt^ssT ^ ?r^?f ?f|; 

tWfsT f^f%9 TO ^ «iPf^ 

*f%*f »i?3ri 'srt*j(taf?i c»fc*t fwfc^nr 

»rNw «£f^t»f—w !p1^ 

f|5f I <4^ 'srW'S 'TK^II 

*rl^ <2^^^ ?OTJ51 

(?f«% ^ 15 

%1^'® sr^l'S ^ ^ ‘iP?*^ C*i1lli 5W 
^1 '^C*!! C?rNi, 1115 


TKH ^fWtI Rww 'Q 4 W«P 

( 5 ff^ ^ ‘srTi 'Q f^if’ llaPTfl cwti:«J 
(2{^Ptf^ 1^ ^ 1^ <im iirtiwt 

4 ^%?! CSTtrW 15^ 

I 

«w: 1%5ti 

‘sst^r'«fwn-’ «ii5M ^ ^ c^rti** 

^8}^ <2(^1, «Rt^ 

<S}^f% If CTi TOtl^ f% f|l 4 ■<*^ 

c^ <2t5tsi'« «titii 

CiPf TO TO 15TOR y 

^: ^iTOicl?! to; 

^carifiwt^ 

t^TO I ^ TO 

15 ^ f-if^-® 

Ptf^ sTnUJ ^^'8 ^^^ I ^ 

I3l-s#r^ Cltl55i8f^ TO 

Rsrfi STff^il 

C^ fWTSI I 

cSTsf: Q\ H 

11ITO® efc^^ta wi y 

• froin^ 'g '®t?i ^ «gK 7 iti 

c^M City'S ^itc® 55^®^ ^ '«rtw 

4^ fern 1^ TO c^ci^ 

^1 ^ys I -■m 

cjjTOf^h TO 

tiiwstn (.TfTO cipRi ®t»t 
TOfiif ^ iwt«r^ I 

^•t: 1 ? iflftc?^ (SK^rtf? Tttsri 

m TOHI' 

^ fsp f|i I 

*mt^ 's fwtsr’ ig 

c^ (?TO 1TO «t^irfTOt»n ^sm Cif% 

*rt'«^l c^ 111 TOtiis fifw iiff%^ 
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1%:? <s!m cs? I f^c«f% nlwtf 
^ ®Rf^ <£WPt^ 

^1 »pr <2f^, twfcsni 

^ ®t5T ■« ( ^'Sa t ^ 
•tfai^ i2fft“I ^5Tt^ l^fif I 1m 

'sngfl^rhf ^p^sr (?Tpf 

«J=ft*r ^1 ^ sfl I •JSl^ffS CTO^ 

Wtn^ ^ ^5r#Tlt^C^ CST^I isf^w 

f^%:5i^r—'€ nfSRft? 

M'tt’rk I <p\ cip^ 

>rf^W'® ^t*rt^ c^ ^ I 

'SfS^^Q ^ Sfl I 

«j?f: ‘f^c-rin' ?^’ *1^!:^ 

s t%C'‘rf«[ ’icsf ^jrf=rPf*is^i 

!%■?[ 1 1948 *rfrs^^ ^ JTN'^m c^c^ ‘®tsr 

^ ‘c^pnr n'hsf ■^rlw 

■■^t^ffw I 1950 5ltC5T?I sTs^ 

t^r5ftf&^ sftif ^ ^“tt^ 

I ‘ssK S 

^Tf^ c:5r«f^?t?! ?s?c?r f^t%g (STN^ 

I 

«{?f: ctf«i’ ^ o?ic4‘ *mP^ 

twt^’ iic^si 

^S% sft-^jcif t^r^- s£f5t^ 

'srf^TT® %i ? 

^ : 1948 5TtC^ w<^ c^ ‘®N 

« t^artr^’^ nt®t^ or^’ 1wt^ 

^ I 5ic^ ?rtTO 

f^tcsr?! «2ff^ m\, 

^s{5t?i iifT^ c^ ^ *rtxt^*i 

srtW <2}W^ ifitnrfaR «(fi[=dft 

c*ifet^ yqcTtw^ *n?*p *pm? 


’itMK? *i^W{ 

^ Tt^ ^ \ 

■sw: ^rt^PTN ctw’—w ew 

^ ^iPl*s ^ ’?Uf*rtir5 ^*tf%W6CT 

c*rf% ^ ^ c*i0f|c9pr ? 

^5^: '«rt^ cf«r’—^t’f’si ^ 

«t^tf^ ^ 1953 »rtC5T I ^T'S iSt^Ftf^ 
C5—1956 «r^ «r^1t^ ^ 

1977 I »il| ^<TtC?l 'srtt^ ^ 08(C?F 
^«r?j«n '« cm^ i ^ 

^«ot*!^ ^cvsm'fi 

f|5j I cjf«(’ 

(?fe?n I 

«2m: 'srt^ ^ 

^cwf5 Tm^ cm m. 5J^ 

I (?H’ 

^ c«}?i«ii 1% 

<2j5fm ^*1 f|5f ? 

‘^CfN’ ferirw? C^SR Sfossf 

cif«lt3rR 1 

(?fcs{ ^>rt%> I ^ ^ 

ctf^n ^ *tf3i^ <2iwrtt <£m c*i-«t’ 

C^Itn I 'Q^ ?Ft^ 

c'jfc^C'smi ^ cicsr c?«r’ ^ 

051^ w ^ I ‘iif^ cmf 

=4^ 'W'SMt 'stTstNi ^tm. %i 1?^ ^fKr=r I 

mi =*T^5rtc3r i^gst^ *t%if 

l^stw fsptf^^tw c^ 
3n?55f ^%riT ?C6^ (3!^ ^irt^ 
^ ^*35 1 

^: ^iilB ^ ^«T ^ I 

iwtir fwhr ’^mi 

*1^^! %t 

«fWt5i wj w 1%( 



2S mtm «i 31WT nit m 

*r%ir K5f ^i*T^ i2rt=fi ’ji^r 'srt’^c’? ^jcst iic^r i 

c^t^mi c^ <2r?{^"sr ^c»fii (^m ^ 


c*ti:^c^—iijc® 'srff^ ^ i 

cs\ 15 —c^t^ c^(3OT?rl 

•f^c’f 'src^^ 

^ cwc^r ^ I 

C'*tJJ1W 'Q^ftCSf ^jCvStJ ^2rf^ ^ t<)^. 

m f%i% 

^ t5 

mt^—c«twi CT 

^Ci?f (?H C^ftP^ 

^pn:^ 27W I C^lwl C®l C^f^Ts 

CfrN ^«I1 ’J5 I 4<f ^rfs^JCS? 

nf^C^ C«Tll'^?J 

«rt^ I ^ I Gw< 

<2trsrt«fii1%i^^ ^n:®5T b®nj ^c^i-c^l^ 

^=r, «rff^ %a'9 c^ti 1 

w'® 

I c®t5{?fi ^^®rc^' 

5K^ cniTO tn ^t^T I wh^ ^ 
v£l»tc^ C5^1 ^CiJl I 

^: *m\^ 9 f^srfsr’ ‘f^wfsr 

'srNlil’ C^ 

3^r5 ^—^1 f-[^t^fci ’iw 

’ri'?i*n ? 

^'»f^ f’l^tcn ^\ f%#('® 

fe 1^1 ^ ^t5tt I '®riTift^ '<^ I 

^ c«l ^sr<fi ■pc^f ^n I ^1 

<S0 ^^iif?! f^--'®ltm C^ 'SI %f ^ I 
^ c5!«rtr» 1 ^®lr*ra 

<?!:?! c»f'®^i ^£)in ^®tsT 


^i:6g-^tCBf^ ^ [to ^tRTi faf®t*rl ’Ti 

cJ!5^“^<?rf^ f^f% nfwif ^ Bft^ 
“niiir^ I 

I2t?f : ‘®t^ 9 l^sstc^f’ 

Rsrirsrg '«((£i?it®^ *In^ ist^f *r*f?:# '8I»(TK^ 

5r;^?r f% wi r 

s{f<rff Q »ra5Tsti:«i ‘®t^ 9 f^®tc3[’ 
p?:®! 'stCSfC^^ C»it t^=8 ^t=fc^ 

-’®1^ ^ »{sTtTf 

‘srfsr « ^ C*I 

t5^ "'it'srCt flc^ I 

«t* : c5Tf^?faf^ '.^fp^tc-ra ^♦[c*r1#®l 

^’^t^ »<tif®n r 

^st}: isjspt'*! ^ «t^ 

I Jitsf(^*r?! ^ 

■srhj^W?! TfOT 

’iw «2ppt1^I^ '*IC^Jp| ®1 

ntc5?=r c^ 'siw 

'«Wii '^fcsj ^v5Tl 
'StC’T 'STStW *P^CW^ Wt=n ^ 

■■SW: if^t'ntsl *K=1 »j5W‘ 

^ viPTs 'Sri'Nto 

^^58^1 ft ^ V ?r^llCT Fr«l 

sf*-!^ 'srt’W^ 'srt^ V 

^ r lip; mWn ^9ic® ^1 cpNrtu—' 
wi “^tisra 'si^ nf^TO *CT ’irp c^t^ri 
WT ^ I 'sw p?? f%sffsr 
fro ^11% '5?ICH »tllw pt^ «rNst^F^ 
fpg ^1 PJ3I c^ ^ #?t»rNr 

fpst»f ^ I prl%5irl m,n to 

fp^ 5}^ iftsr pjtcpsiTi 'ij^rrMp 
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^ 1%^ 1 «rt?f ve f^tw 

»i>iWRt^ «fraf '2rf?i '^^'9 (sr^t’tia 
I C*«rc^ 

^ ^«?I1 I <?R1 

^ ^ I 5W^ *lW(«1 

o?tw ^tti:^ ^{TTl’t 

tflr^ni ^ ^’Tf^ f^^5t5if5 5t5i ^ I >-^ 

^ wt5f5ft« ?»'— 

5l^ ^ «t5f 

iicm I ^1 TO ^ *rl^w sri— 
^ tiprfR 

! 4Bc^ wl I cp^i 

^C??^ *rfeNT '9 ST^i^ ^951 5rfc^ I 

(3W: *m\^ 'Q fwfsT’ nfas^? 5CT ^ 

’jc^ ^ c=^5T n^-N ^ %5T5 t 

'i|5?*v 'CTTO 1% 1% 

f5lTO!5{ ? 

^ : $T| I ‘®tsi '9 

TO^ '^tn C’ICft ^fsi 1?i«t^ I 
C5it^» 5T^rt^^ 9 ■■=rtsw *TPf 

^ fl^ij I i? ^^^{^ 5rt?ft?{«t^ 

fipN^i I ‘®tir '91wr=t’ «{^f“t^ 

^STflft^ 5^^ 12(5J^ ’ifaRPtS «2t?Ptf^^ 

! 

<sW: ‘®1^ '9 nfaj^Pt? <2R^ 

(fro) 'im %t!j ^♦rf^ 1%«tc^— 

C^STR TO '®1 51^ TO%i ? 

^ ^ 9 f^arfj? nfSpTO TO 

%i3ra ^*t?J '2i^Ft*tC*lt’fJ C5r*l1 
•rf'e^i (?r® sn i j|«»ftifTO ?tf^ fe '®rW^ 

^*ra I 5fpi 

«(?rt^ <^*^’1! '9 ^Ft?{ 

l^wc^ I isrori^ tiPi?, 0^1 <«it^'®T^ i?tf I 
(2t1f s f^®it^ t2t5lt?ni TOT CT 
’Ps.’tfesR (£ti:r^«r*r jito ^ “yg 


'®r1%T|’5!> ^ y 

^ : ^:pit5ffl!C®r?T ^*0 f^®1=r ef6lr?i^ 
'Sn=3^^ 5n’ikT5r 9 

C^tf^tU ^’^tl Ql 

^US\ 'SI'IC^I'^ <fi}ttr^ 

I ^tf^9 w:’!^ 5}'^< I 

^ 5lC5f 

TfsfCT ^ fwf^r I 

i2t!f: '-^‘^ <ii<[S'S?=7 f^“7'R*ijt'® 

^®r-ft, fN l^'SS'fsr 

f^fs} fwi^ 5=1“*^^^ I >^1^ *i‘^ir# 

■sif^sr® r 

9 wN^ '®[srrf'i-f 

(Tl C^N*! ^■il?;«i(--i£| TOS 

c^tsfto c«5c?f ’=^'1^ m\<^ 

^5fJt«T^ ■^=5? I 

>?jrm 01^1 sit^rff^ fl'fy^ ^fe,— 

^t9 *!3rtel^ ^•^-t I C^SI' 

^rtn—C*lf?C«P (?R 571 I 
cnff^' CTO f^C^fSf 57l1%3f*-sf I 
'slsOfTO *^5 jpit^ Tf^Tl I 

3WlC®^ WfC^I u!j^* 

^'^1 CffC*rtMC=7^ TO ifWt^ ^IWtlTO 
’Tf^Wl I ’tPfWl 

P7®t4tc*r^f *itfc^5i 's{i‘‘i'5r^'i 
TO ^C=7 ^r®57 I «i!OtTO 

t^“5(f^«tTl^ 

*.*)^«R I 

«tt?i ^-^'^1 ^131 c?tgf I 

^ C^f-f ^1 TO =n I ^ 

wtlro ^ I 

®?t^?r}^“-'EfMTrTO 1^t%8 

*Ttl’1^f^^ f^!fW 'StTO, ^ ^ 
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erNl ^^11 C^ ^ «r$7?S T^aF^^ WtsPTlTS ^atf*tl?f ‘^w* 

^ ^«rj w^R", fwt^r '2ff^5it?i *fNrW%f 

5iiR ^srft^ 'srtc^rfB^ ^'S f¥t?^=5f i 3tt«oCT 

jnapt^ ^9rf*j ^ ‘2n:?r!j «it^ 5rti??~f^srRtFf^ 

Tt^sn ^ ■« 'SiBtc^ :^5lt^t-f htrfw cwifl •9 l 


‘srf^T '9 (1977) sTs^rtir 

?r-i«?t if®, 

«r-r®’ srtw r=T^ I f^fSc® 

'$riif$i 3^ 'EftFi^ sju®j®?rn:'<ra 

<2Wf5 I ^ 3^!® 

f^sTtw r:^ ^ ; ®!:?q il® 'srtsrNi 

^r't?r-l ^ i (?^ ^'Sffspc®- Pr^fft i 
X973 aFitc^f f^trf® 5Tt$t5ftc^ 5rv*<j? 

5IR ^ C5f®a^ 

yic®j®^vr-(?ixrsriTf 3i^5.fRFfB 
j}®Tt>i®i f^^ft?i«t ^1 I ^f^fg 

Rt^c^R, “f^, c^R=r 
'T^ f' 3ir®M=rfvr wRc^r, «fm 

®Rt«I f?C® «tlriR I v£^ 'Srt^ a:f^ '5r®M 
^fiRR I ®tt =^c5isr “®te«T 

f% CsPRfJrt m ?” 51t®js- 


Rfcsra CH, «n 

CSRsrf? TOI ®1t I” 

TORssrf^ *n:^ 'sriitc^ 

cs?[W (18^ 1973): 

“f^ 'SftarNl 

^(W ‘ilfg'S ! <TfW5r iSteR 

=n ^ oi^rf? ^arWsi w^?sr 

i ^ 9 3(CR ®tt?r CT 

«if®Rtf^f®t5I ^1 '*ltS|tWi? f|3T I 

•m <i)^>CT ^ '^’^•?* 

Wff|—lilsR f% ^^caf 
<2{^I® ! 

^ 'srWC^ •■^Wl 

[ifviTl <2jRt^ R| I ^ 

’K®jsr 
^«i«T ^r« 

Ahmadu Universicy» 
Zaria, Nigeria. 


‘>fr®J29SIN f^iafs? •R'Sti^^rtsfi « 

T^c^w 0?tc5?f ^?it • 

’rel: fh?®rt5Br*fmi ft^s 

: 29ci Brl^Stfl, 1»78 TO; SSl 

«itat?t Biis-»t^ « ftTO wsi’it’i'Wc’F %w s^wts ^rtsilwl ?w i 
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's C'2rrf5=r 
^cTir ^^^1 

C’«ttflt5<1 1968 JltCil culim 

fir^ c^^ansjtnf 'e aiir, «r=!5» ^ c^tt^ €rf% 

^t^^w[tt»t?r ««r»T^ «f'®t^ «t« 

<s,^K wtsT ^1 

fifOTi f^^fgt?rt»r c^twfl »ii^1^ ^’s^r i 

«jwr ’X’s wtf^^l 

>f*r?i 'ii^ caj^c^twtw caFtc^ftcwtCH?! 

fwcs?^ I cwcai jjRJiTCwtc'sr? »f“'«t]i ^tc^— 

C^»15( s(t5[WlI c«K3r 461& I 

fwc«(?r 9tJf«i--iSjf^j^ fip^i f^. tflsf. «fl. (Dcoxy Ribo Nucleic Acid) 

«jg« I f«. im, *5^ «T?TC5Jl t»rf®5 

^rrf^w •rrc^ I c^sit^tcsii ^*l%9 <aeff^i^ 34 a. 1 m- 

iR c?ci5 10^* c#t^ ^R?P I f^f^l fe. «a. 

ntwrc^i Mf isc^ «*ft9 10^° ^i^9\ I 
j f«. m. *a. ’tft® i 

s»t^dltW5i c^»f, "i^l« ^nzm^ipf «ritfnc®« 
c!J!3It»!ift« ^*1 ^ « 

f$. (IR. cD. ^ ^tWt il—(^) s?t^C«R (3»f—<4l1|f^ 'e 


32 ^ «f^3( [ 31«n 1^1 ipvifTj 

'« ?PC9l C^nfir *ft«?i ; 

1. ; (i) ifTtc^f^si (A ) 

(ii) ^?rtf5[5? ( ’’ G) 

2. C9lt%; (i) ^ftltfsfsr ( ” T ) 

(ii) ( »’ C ) 

(^) (S)— I 

fi»€^t^c® s?’<f?iR?i cw^fi : 

(i) « (ii) I f®. ^^. ‘H. 

nT«^1 I 

(5f) ?li»TC?ptf?r?ls ^Jtfif® ; 

% J5SJ. aiiai»i«^--(^) 5t^5?; 

c^v\ ,ii?pt^ ‘3’ttfl «:^?f »ir«r ^ i?rf 

'e«fTt® ^®r?f I 


S-P-A 

s-p-^ 

s-p-A 

3^p-A 

S-P-A 
S'-p- A 

s-p-A 

S.P-A 

twl 


^»TC^I*tft^ ^JTf»T® niw ^C?l siWtfsi^f^'e- 
(^) ftfin 

iii^^ ( ftai 1) : 

As=«im®f^5T 
G = ^Tltf^3i 


f». (II. ^ >5n{fT nwntf^f WWCT1 

fift^ir i (Uf& »;WCi^?i sitteitcwsi c^^ 
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wtffitfr, 1978 ] 

c<ii3f9 new w\9\ ^ \ ft^cstw 

’WJtc^fsRi:^ nzw nzw ^ i 

CWV9 C¥^»t«(t3i A-T { T-A 1 C-G i G-C C^»r«fiT •ftnj i 

cn f®. OR. fl. A. « T. C. 'Q G.-?r nf|sit*i 

\ «r1t’tl W 34A. ^VVi 

3n:<(T C5it^ 10 cflrt®l c^>i^ <ttc¥ i *t?ina c«r c^t^ 

c^cw 3*4A. <£rc«r^ cwxz^^ fw. *ii..-c® 50 

«ltC^ ^1 46 C^n^l CajstC5ltCWtC*(? sit<(T ^^z^ ^z^i ^« 

f«. vii5?. ,ij. f53j^n c*r«1I1 ?[WT—(ffeii 2) 


* I 

^ ^ • •’yi— 3 •— 0 

S^P-A-.-A-P-S 

S-'jP-A'-Gr-l^-S 

S-f^A—c-P~S 

S-^P-A--.A-b-S 

S-,P-A.C-|3-S 

S^P-A.G-p-_s 

S^P-A- -T-P-S 

' I 

ffef 2 

•5) c^f*!=r 
6) c^rftsf 
•7) C«ftf*TST 
•8) %'ef2j5T 
9) Wt*Ttf^5? 

•10) fetlwlfirsi 
• fv!9¥ ^n%5ri 
amino acids) i 
9 


(. )•"^^'^lw\zw^ I c?<ri 

^tCG? c^^9i«(ta{ A-i nzw T mx C-in 
'*^ZW G ^ t 

s«f® « 

'6 »i««rta wm 

c^ •tt'ein ^1^1 c«ttl&5» 

^9[\ I C2Jtt&C^^ <£r^f®¥ WVS! 

catfe 20I& ’sritf^® nW i 

c»r^^ m, 

1) ^it»itf^5i *11) 

• 2 ) 12 ) 

•3) 13) 

♦4) *14) 

16) 

17) 

18) 

20 ) 

W iW ‘^fw ««tltir?rfl’ (amntial 





34 ^«rr>i [ 31wi| w wm 

wftoi ‘tpifc*?! »Tt^Tt^ nn"^ ^ » 

CTsr in^ tii^l^ ^»T <ijj5R c«tt0sr ’sr^ 5it*i11 

(«rrtfsr:s?i «rTtf5i^) i«c^9 m t^c“r^^tc^ dc«r 

ff *it»n (c«nt&=T ) I f^. ^«tr c^tf&cs? 

«iTtf^1 ^ ‘C8fC5^1^5ir C^t®’ I 

c^tc^ c^tc3i?r sic*a c*ttl^ c«t§^ 1^5 1 

«rnitBR ^»rrc« f®. aj-?r A—-T « C—G cwtc^ ?t^^s?tc•5T 
csrw ^ JtPCi! 5?t^rStc®R ^ 1 

«JWlfij 05 ^ 5 : ’'f»!l 

^ 5ilH-«(t?f. iim, ca, (messenger Ribo Nucleic Acid). 

C^»faif^a (triplet) ^m^Cir I f®. ^m. 
c^>TC^ ui^caj ^ c^^rarlt (triplet) 1 
^ItfsiCJTl C«lt(N dc*4 C?^t1I 5pc?j t 

«w. ifl. sarm. ^i!5(.««. ^^. «rc^i cft^—• 

f t5^ «?F9^'f I ^?r sTtlcltt«f=^ —(1) 

(2) (3) ^^csf5!9T (<JTf tf^c^-a ), (4) 1 ‘ii’*ftC5i( 

^^1^ utlc^tif I ip»rr=vtf«^ «(Ttf»r® ’tt'e?f1 ^ 1 

«it«. uw.ifl. ^1 ??r 1 «Jt?r. 

tSR, 08. canai^ c?r'<r c^ 

’■TTt^Jfl C«ftf&5r *^*T ^1 ^ I ^ 

^■fl ‘ajsTtf^O ^ m » 

f^=i 095T. uB. ■pft'em ^rtir— 

i) (CTt>’»t?J) «[t?r. ^^, «£i. ^1 <ij’R.-'«itir. UE15T. 

ii) ( Sts|5^^tfl ) "STt^f. •IR. ^1 

iii) ( f«C^ti:»It»lt«T ) WhI. ^41 'aitfl*-«lt?f. '4R. 

CitltdR iiift—src^i rr^c^c«rTsf iitw 

m^n ^Ntr «£rcft«r^?r c«rt#sr Mi m 1 

f^. ‘^*^.-'41. R 1 cw ^®fi ^ u9. tflt im-mtu, <flsr. 09 . 

f^^fiNtc»T9 cnfm »rt^mtww« nz^ ^ 1 t^-Rtf. oqsr. tu.. 

ujif.-ittf, t«-ir »RC¥'5 ^t«1 fiw RTtfitRi <0 

oitH «m.-Rii. ««!i. «ii.-f mt?t??n c^c^cip^i .nl «tc^ «nip# 

‘(<rt^i 3 ( Rt* I 
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1978 j vrcitr^l 

f®.<«5l.ii|.-- -- --- 

(Warm) (»i%^tm«r5{) ' 

I 

'srjtt^csii «iitf»r® 

film '^Tfl »!t*itar c««rtl^5( 'C^fim 

•itcM ^ «rf^t5 5JWI c^tsf ^ m stt^n 

c?ltM (genetic disease) c*f^1 C^fff • 


•4rT5(+C*ft:'^t^^1» C^®!1-24 *(5’t*n 


'srtrmwt 

siro^i fefa, ararn o 

f^4?i t 5itsii c«r«ri I ^sTc??i *jT3jt?r »(^^]t6 

^*lTfe^F i «ilift?1, ’IW 

^ 1^*^l <i!^5Jt^C^ar W- 

c^% i^9T firfw, 

[ fF51(^), (<f)'«(5t)] 

f^i(5f) ifi) (n) w, c^mWf?i 

(^n=9 5^t%=»ir v<ri 

(’t) ^ t ) 

(f^^) ^ WW 

^vn ntait?i ^c« ^flf's «i»?irj& iit^rt «Jtcf» wcirj *iwci 

*tp? 311, ^ f^v9 m » c3i^. 5^if%¥ 

»!t3«:3i c«c^ «tc*ni Mwf m 

^'3^3ftf3l^ 3(1 ^ 551^CiW t%W^1 ^Kl \ 




^ mm w 13i«»i u 

^*11 ^t« *rta[1 i c^ ^X 

Tf^^tfor^ir \ in? Mf ^1 <*r^ ^1^13? «itif» 

»i|^5Jtf^»—'?9U?taj bf^r ^Ttii» CW »I«»!CT^ 1 

I 

f^?rrf^^—5?l3{t^^ 'srtfi c^^^ ^5^. 

I CWim f^f^ir ^5i1 JT«»!C5^ I 

cf’*!! ^t=J ^®i 

»!^!»!W'*f1 S{t^R*g|^ 35®T I t£i'<(S{ ’'if? '»lt^f^?! 

(f3i^«pia) =^*rl f^*g;5 »r?^TTc^ Po 

»r^’'(iTc^ ^1 "^t^i fsf%^ 1^9, ’st^sf c?^i 

i3o~i3,-3-3-0. 

51^c«ni c^car ^v\ 

ill *T^^rr'e ^81C r^af 1 (’t) ] I '«i«^t«>— 

^o~/3i = 4~4=®0. 

c’Rai ^j;“^i=5~5=o [f53i 2(^)3 

CT C¥t=f ^5^c«r?r entail Po -Pi -o 

c’*M3i ftai 

2('*i) c«rc^ ’'iTf, «<!« ^*11 

N*rtl^ et?if& fa{3(tf^^- 

4 <(N ^1 

tBai 2 (?F) (^f) »I^^tI1 6. vA^=l »lf? f^sitf^V 

C’^) ^^«P^(iWlS[iF) Pa ^?I1 

('«!) TO tSnrf^ l3i^- 

( T5^^) c?^ ^tc?— 

Po—Pi+p8**4“6+4 —2 
faiirtt^^ 9?c^ ^i»ii 635^iiiiF I 

faimfaiii^ w— w^'zvn c’JiFrai ^^^ «irl& f%*itfai^ w 

C fiai 3 (ip)] I faiiiTf^^ ’?»l1 W.^ i 

1»T 8t& m «srtl8^ ^ 12# » 'ai<te.— 

Po-P;+P,-8-12+6-2. 

^ c'^r^p's >rn^ i ^npitciw 




1978 J w ?W5^8r ^rcftr^ari 3i 

cspcat V-E + F « a V, 

faimfarv [fm 3(^)] 

I uqtTt=» 

^ -- p n mv\ fs{fi'u*i 5|^m<CT I 

^ «t^f^ c’pcaj c?^ ^?{— 

<£ffel^ %9 f^«l& WtiB'<n ^H9 i 

^ ^ ^ n-WI^ tfft'B^ ^1 vii?»^rtftiw 

(^) ^ ef ^ 

(^) 1%srff2f^ 9^ 5 X n I '®r'?t£|^ 


<5 

9»T 9l& f^[^ I '»r«ti|9 «*rt^#t 9l 


5n 1 ^ q. 5r^ 
_x-2- x3--g- 


CTO 


^o-i9a+^a-2 


■+n‘*2 


^<t^n«12 

>il^ (f^^ltf^^) CTO c«f^1 9t9, Tmfm ^®fCW 9f¥ 

6X11 6xn , ^ 

—3-2—+" ^ 

^1, 2n“~3n+n“‘2 3n--3n*»2 

,4 3ff«^ I tlJUts? ^t9l 9t9, 

9C^ TO ’TTC^ 5»1 I 9f¥ »T1^ ^1 

«r9^ W ^IRI 9t9, ^5C9 CW’^n 9tC9 9T9»r9F 91^^99 »1W1 9C9 C^Cl i 
99 91 919^1^1 99^C»9 991 9C95 ^tC9 ^1 I 

9^tfaS9f 9f9 6^f^9F 9^91 9^91 9tW [ 4 (9p) ], 

«t9 C991 9tt9 Wt« ^91 TO 5i^ t^9t%9s fai^lf l 

l»nf9f«9 ^t9»tW C9t9rt9l9 C9il 5991 TOtl I '9T9t9 
9f? 9^g9fe9f f^9r9 ^91 f^9C9^ 9t9l ff^l 9^91 99, 9^C9 

[ 4 (¥) ] €9(^9 C9l9t1 9t9 I 




t 31 w 111 


i8o-i8x + i8,-/S,' = 5-10+10-5-0 

fvitfasv «rrtfii%¥ «rt¥tn 

cw^t^r cell m\ [ fear 4 (^) ] i fm cni^'^ c^t=!iti m-- 

PI -iS. +/5,-i5.-l6-32+34-8-0 
-^TBl e^- 
T3i¥ ^1 ^»T n->r^<n^ 

n^ar I ai'<f5r n-^rwv 
w^«r C5IT& 12n 

f^ntc’ir I ’T^p- 

^?I1 nt^) I 6n-»fN'*(I‘V f^^lTfar^ »riJ*inr’»n «JtCf 6n x 51& 

»n^ >it*rhri f?»itc^ «rtc^ i ^r^cqji 

_6n^ -lOn 
3 

lOn-»i^^i«e »r39iciJ'<fT^ «rt^f¥g?r 5 »t (lOn x 2)1^ aj^ri €rf«i& 

4f& c-ncf » »i?i»rnr<fi 

aiC^Cat Po"-’pi+P^ — Pi=^5n~-10ii+6n'^n">0 

3ft5It»R«rjl ICCn 6f& ^T^5f 5lHll«| Of^n 

c-stti sjt^ f^*5, fai^c«r^ j^l f^5i1& *i?i9imt, 

^irtfai^ f^cw?! ^*11 eT?Jl^ fajfw f^cw?r ^i! 

-•frej^ farsrtfar^ fat^w i c*f^i cMtu ^ait»r*s^i 2, 3, 4. 5 ajssr ^sn^^lt i 

*i«l»infai^ f^cw« ^*11 ?c=« 61^ fai'^ i ^flwar cf’fTWI ^t«— 

Po “ Pi +^3—^5 +^4 “ft— 15+20“ 15+6 ••2 

ei^^c^nr c^tar 10I& e^% i c*!wai 

^0“i3^ + /5, “ /3, + « 32 - 80+80 “ 40+10 -2. 
j^t^il «»T 7!^ fii'f • I 

P° -“Pt +p2-pt +/S 4 —/S. -.7-21+35-35+21 -7-0 



(5f) ^ F^i(tt3}-+ B^^war 
(«r) F^f355f fSr^ 


wwft 1978 ] 39 

«<IW c?'<ti ?itir srtatl ^ 

^o-^i+^t-.^Its? ^1 ^*5 1 

n-ntlSrv ^iT^wf cmii 

^0~^i+^.~i5, + /S4-i5. +.(•“l)’‘/S..t-l~(-l)" 

C»!trNl W'Q • 

(i) c»it5t5 ^'a ^1 |^c«i •si^^ ’^r*! 

^^fir ^?i mir I 

(ii) . C’fC^ ^?i1 « 

(iii) jrr^t?> ^?it« f5if«ir fars;tf^5? ^«fii 5p?ii ^tir i 

if?c*r^ ^it-Q^i I 

'st^ I f^«ft(^f 

?«[^w ?C9 i f^f®ii -sitff® 's 

hr«ii]^ ^z^ji 3fT«Ts=r (M^ I «ii#sr^r*f^ 9«i 

c«t^»T, d>t«T>T, [ 5 (^^) 'e ('<r) 1 Issrtfw 'siif \ ^ 



5 (^) 

(?F) OSlWf 



(’Sf) 

(^) C^W*I 


yti »in^ ^Tl«ni c?«ii ^t?( I *^5? 

ftfw •iwf^r® (icsis? 'trniTc’t, 
f^wn*i ^«i OT I fewest 'otfi »!t*mrnii ^it^ii 

C?«91 C»1<ti^ «tl^ ai3|i|& J v««tc^ ^V»lfff^, 

«(tf%i «m<nt?r ^i ’^tu «wf<rc¥ 

»!ti^ '« wJtfiRj’J v*ii I 
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«itn C U 

c»i^m?r, V-E + F«3~h (h 
) I h«l tH4t c»rr»Rtii V--E + F»3-l-*2. 

^ '*m»n t ’a’W ci?t«t»r « 

I "TfW I 

1. Hilbert, D & Cohn—Vassen, C. Geometry and Imagination 

2. Khungin, Ya, Did you say Mathematics 

3. Rapport, S & Wright, H.—Mathematics 

[ iim. 1^. UQ1T. «rvprafl i 

9tc^-^»iC5i iit^ hsfi israffar i ] 

* 2E, »rf^ cm, 003 


«i'S 1. 0 carc^F 9 ^c« 

1 «100 »i?'«fri «f^H « 

(cm 7“6+||-+^^-) 

m^n 2. «iife1^ '«W5? mm \ c^va^isTtoi 'ew^ 

««R '«rc*w I nn >e«p^ fSpastpa c»d^c4f m'tw 

^1 ? 

3. -siti? fiii^Ti ntH-l «4i^ •ttar «rtcf i *tt5 

*iUm »ft?tr*iT f%«Tra vir «iti? fii^ 

w^ «t5t ? 

€W 4. c^m tfrf^ntPTi '^mm \ c^fsf capvi wt« ¥tf c«rc¥ 

f^i '«w5i ^facii ajff ^»f» <fr«min c»f «ic<r¥ w ««r 

\ fw^aartf ntin to ^tf% to% «wsi ^nwi wati 
'•TO^ »rsw c^ ^i^itcsri mfwn fif^sTO «tc5n m m *nirti 

«tfTO I ¥1^ •It* T 
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T9;8} 

5. f&u 1 C«r?:5f f5U 6-iJ f^u CWB^\ ?»i t 



4 “S f5ar 

'«t<ie ^t-nw C«1C^ ^®1SJC’^f^ 
^\ c^t^ C’^Hfsas^ ^«1 ^t^i ? 

(J<m*(t5t 44 ) 

»77 ‘«5tir ^8 m\nt^ 








^tf»f ^?i^tr«, *f51 *ft^-*i^fif, <^5l 
c^\ <{tC5 I 

^»I1 I Wt^f ftif c««rc^ <il1sf»T ^ I »>t5tC^F 

«rtc^ i c?i^ c^m ^mK ^imz^} fait«|j 

^5f5 I rt'iJfti '6 ^U'S uBflt <?l!gT»! | flftS’ttf 

vARa 65*’c’lft'SJw «t*f5itaiT5 ^twa^c^ 

^9 9t9 I 

Ht *199 ^Rl^sa^stfif, ^ssr, f9, «rt5l9 ^l^fs dcw ^^^9 91 

9r*t9ftc»!l 9t9 I ^^«rt^9 9lc^9 59 1 tij^99^9 

UD^tft ^f«9 I Iil9l C’^9J»rt9 '6 «|^aT9ft^9 9ttW 99919 I 919191 
^tnalHI 20* C9fe»sr® C9C^ 35* C9l%rt5f® ’®199l3ft?l 9Jll$ 9%C9j?1 U(J91 
1t9 ap^ 9^9 9f^ '9C9 I 91®9W 9C9 C9t9 «19 ^nr9^rC9 09*919 W «ft991 
^5f9 99 i ^C^9 999 9Jl^9 ^1^-9{9f1^® 9Tl9 ^9^9 99 I ^ 909^ 

9r9t» 9^9 ^9ft®lC9 y0!:9 WC9 f9t9 09*919 ^ 9*09 I 9ll99lai1 ^9 9*9 
( 4' 09ffiC‘2tO^ f905 ) 909 dlC99 9*s*l9f^ ^^9 9t9 » 60* 09l%0«2j^ 95l99t3ll9 
9ta?9^0¥ »P9C9 909 9l9 I », 

_ *tl9* ^ flu *e>^t<* 

* 9f99099 ftC*5-^«?!09 C^Wl 


9f990?9 9t«iaRl9 9^ f^T9 9^«9*1191 « 910^-9*909 09*0319 0909* 

C9 90^9 «1%9lf9*5T9 9T99[t 5p9l 90909, 9t3l'9lC?l '« f99f9*099 91^09109 
«lf^09ir99l9 90® 9r59 991 f9at9 099 9lf99 15l 9t^ 1978, *3ltfic99 
9f990^ 17| ^r«l9, 1978, ^lfi[9 119 9*91 991 dm 9TC9f9*fa| 9^*219 ^99t9 0*19 
«lf99 3109 9H?9tlt, 1978, «lfflC99 "lffl9C^ 2809 C9'3Pfl1?t, 1978 ®lffl9 
9t^ 9*91 99 1 





^?r: 

•rt«rt*ftf-i 

2—<5(^1:^ 5twi5t'® CIT^ } 

4—c^ mm 
X5?w m i 

6- —’stc^ ‘fl’f <31^; 

7— i|ifc«{fl '« CWSl 

c^ft cn c«^l ^ ; 

mm 

CJTQHl m > 

10—<81^ ^1 ; 

11—i 

13 i 

l^uqip^, fn, i 

^*t?l cuc^ ^C5 
1—^3ist& c««ffara ', 

3—«Sf5» ^*1v2t^, l^tf? ’'II ; 

7— lim ^n? ^lxm\ 

; 

8— CT C^hl^'P '« C6’fl^<2ttf?'5l ^ •, 



9- -‘<i^i& fH»l1W «ft^ ; 

10— swten «fci1«f% «tt^ sit^, 

11— ■«ttJf« »ll¥# i 

12- '3f^% ^W3^ i 

14—f^f^i m^n <a|?i i 


* dsffij—«rw^» (?iti—(wm— 


wm C«ltv 













fe; 1 1-35 . 148 100•■SO+494- 

1. 1 i-ggg » D^-r^y^T 2 ^ 76 

2. c^ c^ti? f^nr ^tcwi i 

K?ii 3Eit5?f 359T A, B, C. «iw ^:f(T c^ c^t=i (<r«1 

A « B) c?fc^ 'e«f^ I f«=^1^ ^I'et’^aii 

^m8[—(1) A-j!« 'ears? 'eifs? c^f^, «2) B-^fl?! 'eiss? A-ii« "ewsi 

c*5f»r, (3) 'e^s? visits? I ««=B ^t«t c^t^_ ^tc’t 'e«fR?r 

«ltc^ ^1 lfts?1 I C9JSC3I A 'StC’*, C>SFP5 B 'il^v 
C 'ewc=?? I c’^ ^tt’J ^Tr?, 

c»r ^tc-si?! Tjayt x, y, z. cv c^Ts? s^C’p 

c?iw 'ews? c^r»f '6arcs?fl ^ i 

3. A. B, C ^««rtaR:5? «rt& «f^s? <t?*i' 

’fias I A <55^ B e C I m^lf^ tn^ «f^t*l' 

^tcfl (8,0,0). 3jc<n A, B, c 

I A CVIC=^ 5f9T CK»I B-C^ -S^f I ^ Svil^ A-C^5 ^5C»W 

•H f^s? I «?<te. 

(3, 5, 0). eiw®tc^ (3, 2, 3), (6. 2, 0). (6. 0. 2), (1, 5,2), 

(1, 4, 3), (4, 4, 0) I '«(<t«. csitfe 7 ^t? iFtoflFtroi ?fc^ 1 

fe: 4. »It« ?•! cap^t? I m »?t^i Wl a, 

b 'e 'eoR X. cap’ll c^ ap’H '«ft*tt« 

'eof^ 2x. ar^cnn « e«r^ < <(?i1 «r«t«f^t«f « <HfiRt®t 

•T^*! 'Qops? y a?tc=n?i «tf« 'esfi? z, 3r^5f frtf%- 

*tlRt *it5r 1 /. ax=by 

bx « az .*. 'e«fs? ^51 €|?^ 'e*>f5? y+z « 

/. caFi1 nfi^it*! W c^f»f c*t»j ^ 'ear5?«-y+z-2x«(p+-~ -2)x 

a « b iii« irTJR af^% s?1 c^s? ?itr»ff& »r i 

capvi i 
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MWWt,l«78J WlUfl 

fe: 5. ftat 1, 2, 3 ’TtW i f^ 4, 5, 6 4tr^ i 

4-01 f4iwt^ WJ1 ( c«rt^ t4C«rtf ^1 ^4^f 

«t5 I cift^ 

'6 f^cwt^ ^ ) I?t5 I ^ » 

^1 4-5-2««2, *«5^i5tw fsai?^ i 

f&ai 5 « 6 oi^§tc^ t^1 ^tc^ ^1 • 2 « 3-« ^'^1 

2 ; '6 <t^1 ^tC4 I «t55« f?>l«ft^ C^t^T 

I c«Pt^ Cart'S %^f^*g:^c^t=*p w f^ai i?l^ <t^i ^tc’^ 

sji I fw51-0! C4st=i f^wT® C5^^ I 'si^oi^r c^ m 

«1 oi^p^tcsf «rt«Pl ’^tc^ I 


•SRi'S*! 

( 1 ) 

•ran c^wfs! 

5»r59T<& ’tftarc^i « nX9 i 

mvs ^f=i^«fW : 

(i) 22 CMC^’S ^t4[ 20 32 

40 *, 

(ii) C^®C=fTsc'« sit^caFtWts^ j 

(iii) 9 C®U*^4 41t^ttt'« oi?pt^ ; 

(iv) ; 

(v) * 

(vi) 0nrt«f^« ^t?i. ! 

W«l25c>l.fil.X5 PI.fl.x5 Pl.fi. itfW W6 ’rt’Hitw 

irtlwi i#t»ft frot ■«v9\ ^ i-aft ?t<ii »wi iMc« 5Ci—’fi!i 
=ri ifw i o!i:f5 t^nr »j^it4sTt5 «tc4 

fc^ *rt^ <?rt^i (+) ^« ‘ 

m\ 10 c»i.Rx5 m.Wmnt ^iT>ifi{t^?ii^ m«r¥ 
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^ i 3i«ir ^ u 

f?ca TO tou <ifcwr¥t^ 15 cn.Rx 

5 c>i.fir.x5 c^T.ft. mw «it^¥ (A) 




fw 2 


•iiTs S?t^ €rt?i *ftTO ^ fvnr 

Cf'em I <£i^^zr§ 22 C’fcw* «T9 20 

^ Eft'll, Cl?® C^Tcsjfl (H) vtt?f?i ^it^tWi air?l1 

I 32 cTOrfl «t?i 40 »rt^ «^Tc^ 



fm 3 


^ WtfM «tt« WfetIVs (B) .«<»® «|»5’* « »1»« 1lrtOTtCT>t=t (M) 

« (S) WStIJf <l«w 0Wt<s ^ ^ I 
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•rtwffr, 19781 wvm imfk 

^^5, '« »jtlcaFtt«Ft5!^ 32 dm ’®tnw 

(T,L.) <«4R *^1%^ ajft* (R.L.) ’^•ll 1 vi)^? fwi 2 3 I 

‘fifif^tfl c'4T=»i c*fcmv 255-«4i c^m 

cn^ 311 ‘It^ff^iJti »ftw uga »iirt»rf% c^t=i 

[ fF® 3 fSaj 4 ] I w t«l& ^ T 

dtz^ ^u\ ’Jtff, »rf^ 

(primary) vtCf »RfW C^«l (secondary) 

^•T^r ( e.m.f. ) WCir C^*I aspfifl ^f^t. f^ \ 

5rc®c»w Ijmfji&tff ^n’-i^ c<i)i ^^'"4) i 

^<f5i ?ii^K5!tc^5? ^»Ti ^?r, 5rt^taFtr?Ftcs;?r 

3pr»| 

I '5r5^t«) fiifn«T?f ^r»!? 

'SlTC^C’fff ?C^ I till 

f^^fTa-5^3p *11^311 ap3rt3»f^ ^zm ^^^z^ i 

sr'r^wjt^ I t5 i[c»i ?[c? ^^\ I ^z^ '?!tc?r?r 

3it^tc9T >« 3nf^4F f^^5? <n:'5C^’B ^ mzm 'sitt^l ^ c«rw 

c»tt5ii wti^ \ 

f3J8[I^ ^^tzw. (A. C.) ^ ^9 I 

«i«ri^ ^m* 

___feirm wt*r* 

* nfl’^rwHi ?itc«-3pijfi c¥tari 

( 2 ) 

5lW5tfir5 

dEiartR csil^l i«r?ll ^4^1 W9\ -Wl ItJI 

3i«r ^its anjcw ^11 ^ I 

oif&i mzw «jr9tif5i: 

(i) la'^x 6" 05^1^ *rtw*n c^inm *tt» j 

(ii) Cilt^ I(t;53| J 

(iii) IIS'^ « ir *^1 ifl’ffr '^1 Httltl si»» } 

(iv) r3>|^ ; 
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[ 31^ , W ^T'lUl 




(v) 'fcm « fwfi^^^far i 

c®it?t« ♦ttw c^rc** 8'^X4^'^ cwi^ 

( fB® 1) I ^tis^c ^ ?>t^5rr»i f?ta i •^’^Vs 



f53J 


C<Tf5C9 ^ Sjl^ (Ti, 

Ta) C^JTcfeff flfWl 

f^'® 2 ) I 

3-u8^ ^ 

«*Tflf 5t»i (R) 

\5r« ^iw (L) 

rwr-® (fe® 2) I f^i?csi?i 

f?:^?i *rr® •niai ^t»T (R) 


TZIS ST^CW^ ’Sll’flP c^t?itcai I ^t^tc^il ^•it? 

«fT-*^ ^Tf^C« 'Q '^^1 

C4ita w!:w[?f •«t‘Ktf^?9 a^<(T C^C^ f^C*t C*^'41 *ltC^, C*lt& ap^**! 

5«ic'® \ '5(^*5 ^ttia( ^t*it4t5 5?C»ia «ftr® C^Z^ 


VV\^ f5?ci5 f r.^ I 



ffel 2 fBaj 3 

*tt=PRai ^tW » W ^ 

99 ®5nr i ^ 

S?CW|9 ajUT ^B55tn ; 9«C»T 5»C*!9 f^lT Cm 

i[C9 «nc>r I fl »rsit5? « 

«fr«^9l 9*1 cal9t9 f^9l ’VCf, ^ W19|9 »ltar«1 ’ftt&W 

»!Tirc«f f«fc^ 9c« ^Tt’i I »rc«itC9 (?w ft9 ^t»rtf 

mz9 ‘•im «iT<f«r^ iw i«9t ^itHntc^fv wc»!ii »tc-»t 5ic*(f nn^ 

tft« ^ttii ®»i ^ ’fwi ii'^i 1W4I aw 

nz^ c«fc^ ^ C5i1vtf&c¥ ffc^ ®Tf%« ’ficwsfWr 
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wHp iAt «it4>5? «icwi c5iV^»t<^ »fts»ciw fwc^ '«jii»ri 

fr® trtcv I r*i'®t® (L) \f?rc® f?«F 

^11 \ 

uq^ W»ic^ ^ 05^1 

>!l^tc«rT c5fl5^tc«if i5t»rtc!^i 55 1 

_ Wt*!* 

•nrw»r5l ^1U5-5p9TC3i C^RSra fi’Pt’tf 


nQ 


<«r*!t; 1. («^) c^ few ^5i5W 1^19 ^'■f‘K ^c*i¥ »TS(i ^t? 

^tTW ffaf ^ ? 

(^) Wt=» fe^ c^1=» C^TSI fe^ flT*i»!t® 

WT^I 511 c^SR ? 

(-»t) fec^ ‘Rttf f^wi Knc^a 

-nTwc^y wi ^p?i *5tw T 


; 1 (¥) few 15W wt?P fe4 ♦tt'e?ii 5515 1 

fee?*! ^mzwz^ vfl^tfe ffo? ®t<ri I ^w few® wai f®af ^t^t'S 
few® <ttwi f®cw 3?w=«»tfe ®tt®s I 

’It® wt*»w® mzw fee®® f«^c® «t®w ^1 |5PC®1 fefe fww ®it® 
«»1WHC^ f®=T fef^® ®'® t«?® '« »1t® »«®^ 

Stllfe* yB®5C3S fsiFtW fetfe® ’SW® ^*tW® ®*®1 ®® • ^W 

’ftw® w^tai »it® '« ®tjfe va?j^ «tc®® 'wiTWff^^ f^® ft® I ®ltfe 

<P®t® ’t®'® fee® m^^^\ (fee®® c«iw ) ®T®t'» 

®® I fee®® ’Itc® ®f*l C?«®t® »1®® ®1 ?®® •w ®fW¥ »1®9 ®f*f 

»®i ®ii I Jr «r»T few® f«C5 ’ttw® ffear tic® c®f®c® ®t® 1 

Jr i®»! w® ®1 ®c*r "Rtc®® ®'c® 'fl®^ fee®® ®ttfe 3^®^ ®r®Tfe cfc® 

®T® •, Z^19 ®Ttfe® m9[ Wft®® ®F®«t® ®fW ®t® I 

(®) fewf®f%®l#® ^ ®»9rt5F mf C®H® ®S®1 ire® ®te®fj wt® 
’in®® «t#® If® “s*^ 45WH ^c® WT® c®»t3i ’ftti® wm® 
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[ 3m Ilf 


c*jir?ti f%ir mzw; «it0?r fti? *}^ 

«rc^«r =vc« sfi I ^<r5j €f^t« ’rrcf ^ wc® 5it^l 

?nr» cair%?f Mtcf? mz9 »T^i \ 

(M) ii^t ft?f«rT«^—4t s?it^ ^’«r®Tc?? «iti& »r®t^ 

*ft'e?ii m I c®f=8tf>ics? «c»i C5»«p^ •itf’rtf 

frc«T ^ ^1 fn'^tc^T 5111 ^tiec^'e w * 

I ®c«r ^ c^r^f fw^ is\ ^i i \8^ai 

f®. f^. t^., ^ft5Ttf%5» « ^tnT?if5i^? ntfK *fc?if!t ^C9 fh**r:'5? 

l?t^ ‘stt^C^ 1»’*P1 «<TC?P I 

Wg»W<I C»* 

• c<lf«Q f^«aH ^C^<9, ^N^T«1-700 009 


9t«it?i1% ZU, B. E. 301, 9t<i 5», ^f*T^t^l-700 064 ; 203, 

^»TT—^T. 12*50 > 

> ^t*lt?l ^t^fTC^l CW CW f^iirse «?*T»r « «l^T»f5!T9 

I ^rv»n f^sstca^ ‘nr?«r5i n^-nt^csi^ i»5r 

c^ca ^sirrira 

«*r«rr5i 'af®flt?i i faj^ 

AMI « «r’!i‘T»f I 

»f?^ii, c»ii?. aji^r, 'e cw^ ^rfc^it^so «=bi ^zviw > 

«rf^0 'BT^jrlTii c^f»r nf9c^f»r^ ^zvim i «r?i5Tiif- 

fii^9f, « '^r(2fT>Tr«f« wrr»!Twt^f«f® 1 
«rr«T^ wr® «JTC*!Tf&« tj^c^ =5’^! <fmi 9in< 

9rf(( <iwai 

c^c® f'Sort’s '®Jt3|^ ^f% j 

aj5^, cr$, miTT, ififsi^ cat%, ®n»f5r fr«9i 

c^r-fu «rs%»T5ftc® 'cjTc?n c^f-t »it^nir « 
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f5rf«K inic*ra «tT^l i «5j'|<fTfsf (»it*iitAv ) c3«%?r 

♦TOT msjt^ ) 3fc*i 

C^Z^ Rw ^C? ?IC»T I ^C5J *5t^ f^mc^ fC’*l 

3>c»i 'jsiT-fi ^51 I 9t*n 'Q i 

_’^l* 

^af, ^rfsic^rf^ ^^i^^-70o oo9 

c«^m—13/1, Stfe, ^f3i^t^1-700 012 ; 123 ; 

^•»T—*f*H &t?Pl I «f!yt»r^t»T—1977* 

‘Si’^l&c^s ^ c«fc^ 5^^cl «r^ 

f^if^ir ?ri5^, hfer. « ^?R*r, ^?w«n »ir<jT i 

^'®Jtf? SltJRI « '®<fj ^*r’?Tf^ 

I *15 i^c55 3jc5r ^5fir^ « ^zn\ 

t£15^ lPt5 '© ^Itia '8JC^«|—tfit «al’|1^ 5f5« 

^nzw I c^rw^ c^z^ »2i^f^5 5iT*i^5®i t5^ ’jf^nsf'® I iii5 «rc« c? 

'®^T 55C5 f5555^9 «fT5t5T^^®1 5llfta C5i:’*rtfS| ^1 

'arf%s}5 I i2}^^Tfl55, %»t5 5t5 C^C^ft ^ 1 ^] «t5T5 

iTf®fC5T5J f5r«««tC5 *t%5i*fsr ^zv ^T»Ti:?R » 

5f5^ .5J^ ^tz^ 5(1 I ^^TC5(5 

«r<5i«if^ff ^r»?T»i ^^zfns ^f5(»tfr«TC5 *ti«ft*fTr“f c5i:*f 

51 ^C9C? < 

5I’?^Ta^9 511^ 5^si ^C5 »I5»1 '8 CTt^HtSTT «t5t? WtC5 

^<i®stf^3!p «»*([ 5fC5CW5i ^1 »it5t5*i *ft^#5rtar^ nt5C5^ i <2j=?!5c^ 

(555^^5 «fl&»l^1 5T^ 5flT5 <*fC6|T5 C5»r C^Zm SlTi^TS^^T ^*13(15 «lT«r5 

CSl'Qfl 5C5C^—^1 ail CW'e^tt ; C1f5(5(1 c»I'®f^ C^^lSf Cmm ^^55^5 

^f&C5lf I 5t5)T5( ^•I'e irs C-sflf I 

f5®T5it^5T^ 3iT«it5«l asr, f5rc**f5W5t« 

tl55(—uE) ^5C5 CS(| I 1?t*f1 ) 

__ _ __ ’«TK^5C«r* 

* ^<i C?f«6 m f^wf^T ?p^^^i-700 0G9 





>rfc>m ■^■< « 

^tr*r ’T® 28i:-i 1977 

c‘<ii:^ wt?^tft 1978 ^ 

.2fTf>f4*r m I wc2r 

28 ®rRc^ 29 

^-^11 »rfDs c'^m ^t® 

>iic® >rr®fel “nw c^t^rl 

I 9 f^'Hi wt'Si f^isstsf- 

«tTf‘fiT, 

Fiji, ^ 

f^Jitc^r fl?! 1 ^ ^ius- 

''c^ii ^ i 

c-i^ ta f<^% >r«tnt®^ 

^ r^a ^5*^ i»i{fS:f^l '«(#;{ 

^jtc^rtfjtei-R 2&-1 fscJTO 

C’^C^ 3]c*( ’it® tspFfg f^®fsr 

'«5t(?j w I vqfe tscsfif ft®l5R 


fttft'SrfeTC^y 3flR^ ■'S’ttFt^ 

^tc^-?P9[nr cts!3!?r ^fr 
Trc®5i '£{!f1^!^ ^ I t^fs f?rci^ 

5t?u::& cti:¥ at® '«rt^1 «t% «R3r 

ctt^n tt^®! 'Wia 
’ft®! I 


=if^a fa®lR ’ifawa 3t«T*i®rfwa a^ic^ 
^tcatsf wi ct, ®tai a\^ 1978 >rtc-?ra 
^ ^tCfa OT ^ 20C-[ <?P^tfl, 197H 
®ttac«ra twi ' 5 m”H[ nfatc?a 

5t5PltR®1 I 

18 ^ tot a, 1977 as^iJffFa 

’ic®® ®aR ft®st=f ’ffwf 

^tor®1-700 006 


m t'C-rftsr: ’77 f<m- 

^fir® t2is^ff-ilta rN <i}a•^ 60 ‘c«ca 
®a’ «raai rR af«f cncf i 

'sr^f^(#la rR—^-■^ fi‘*r ’fPft^Trsma 
‘c^ csitcsfa rR #5t i 'tl 

^ tqttal I 


t^fWlft*lfi«w*CT i i ft ftlWH <^rpw fiM3, <W fwyi» i», ttCT 4<t 

««c«i«i yj/7 ctftvl^BNI ow, ¥fSwr»1 ftfew ■ 




‘wl^ « f^BstsT’ *ff3PPT? rR?i>rt^r^ 

1. =<w1? nfi^iir *fftFTft^ *«iTar ■« fiwt*?* ^^Tf^l« W’f 

l»-00 i TTurf’T’f «Tf^-6tf1 9-00 I • f^: fn: crfcw ^f<i¥i 

ntJrtcsn ff j 

2. Wtm ‘wta « C«rfl«1 #«1 ?ig I 

f-3BiT^ >T?^ fTVt 19*00 I 

3. ntnr««fq6 *(tfni avif'ssrcir •fftsicvrs 

•ffos^in Hi c*tc*i cnT« *ff4!jvf flTTtt'ia n'iiiTfli 

I '•a n« hi ; *rc9 5iC*TJ $fsfc#^, 

•tT«ii c^c'» *trcfl I , •-■ 

4. fViSBtnc-n vf*i « 3r» «r^f% nfsjiw, fn 23, 

<^9^ §18. 00(1 < cvTh- 53-0660 ) ^^FtHU i 

CVTH -aHJ^f^CHfl CntHrH fZ^ 10-3081 5 ( "tfil^tfl 2§1 

) Ht«l ^^THTF «rfH'H Ht«f H^ai I 

*1. H3f»T# «■ r^rw^f t 

f^«TH *1(1*1? 

eiT=i « f^ssTH cH«r^c*f3 'afs 

1. fiwT^ *ff«? ‘wTH « fiwtH' fnarfH- 

USH? fJllTFit »11 Hlfi^i Htr^ »Hm»fTi*! H^cai ’■Of* I HVIT 

f<« HflH ■« HfWCHT?! 'STJIT5 I'tsO ffClTlfH vfl«r<^ 1000 -114?! HClfT 

1TH1 4T»H^f I «iflb*(T'5) flf? (abstracr) *}?4r »T»Tca> 

'Stin filter c?«11 «rtiT«P*< l flWTH cm<v^ flii fC#! 

«*TaiT=« Iff *lTit4T? I5f5»tsi1 : ®Ta « f<WtH, 

a»>i fS®T;i nfiiw, fn,-23, iBT®1 115, vfH«t'«t-7tjO 006, t»r? : 55-0660 

2. <si^% '©mr? cei^i . 

3. SHfil ■ft^f'lfn li’f’icsn f**C1 *111?^ •'WT'W^C'# C?«1 43CFTWH ; 

’icw fsas FttfH«f 4iTf»ir® *ltiTC'8i ?C4 I <Om 

C?f I'Hll Itfall I 

4. xmT?*'’® F^t***! « »f»ivt«1 fnfwfe itHta ‘nflSTlI IIUJT? 1 

VF1 ltf5?tl I ‘•lfl'5T?ri ^I'StCH "llffSl 4t*»0 flC? 

8*;c4«ft ^CH I «r?r*i '■rt«<rtf^* h*hti imn ft? i 

5. «IHCH* ^r«l HTH '« l^^rtHl HI HtlFi:#! ?T*I1 ?1 HI t H^fn cni^ «H% 

nT^fiH I »t«? HTHCHt^'® nt<fT?n^ cvi*. ^ititcni ?9 an f «nn:?i« 

Cii>f»i»n IIPI Hrci «Tn»ffHC"lC« *ff«H'1'‘H, *ff5H<H ^ nfsH^CH H"*(T?¥ H'aHll 

?TVCH 1 

6. *«TH't tHWTH* nfanti nntiHtFHti wca ni:)rtr^ fr* I 

•»T» fHWTA 


4 ‘ ' 




«. 


2. ««lfv—«• 116 

3. ^f»!'« —’Jln'W 5fCHrrf*tT«frT'5i 88 

4. wcJTNfW *, 80 

5. 104 

6. 4ffw « *t4^—3l4»rafaipT^t« ’♦m 95 

7. «rt^ fw>f 120 


8. W 173 

9, ^ 110 

fPiT *ria 

10. ’n? : 50 *oi>ti 76 

n. *(wt^ 154 ^•n: «i»¥ l?t¥i 80 

12. 2ir'f?|—15t¥5’1^5T^ ^»!T ! vi)¥ iJt¥1 82 

13. C’tVb ftwi—%¥iw?nj» :1'50 ill¥i 205 

14. ¥ifirit^ ij¥i: 3 5o hm 341 

15. ♦tfirwi (.2fl 5IK'WW«I )HfifCfaff^H «y : 8*00 &f¥1 224 

16. nvm ^' 8^9 

: 3'00 5»T¥1 61 

17. 441^*13^1^*1—Sffrwns* ?it« f?iT ! 6*00 1H¥1 364 

18. c^wr 3 !e 4 rrl 54 *i—ftwim Ti 5 2*00 ^t¥i 74 

f4-23. 4TWt 4W4* ¥f«T5*tni-7C0 006 

C¥T;i : 55-0660 

JI¥»IT« *ff4t^¥ : ¥f5r8*9 •W4Tt31 ¥IT4I C¥Tt f¥; 

' \]Ci ^ 

17. ¥f^-700 072 

'k 

C¥Ti( : 23-1601 


Kt % 1978 


2, C¥8WI?|V» 1978 


«wtsife*wrii 

■WSOTi ifniVlF 

« 

c*f 


»IlEtT«rt 

♦tftircww 


•WUlf VP 

P-23, Itiftlrt^lf^ * 
^l^ptil'TOO 006 
c«tf ; S5-C660 


^ ^ 


cw <5il 

Kt^ KtCSR «t«R=r 53 

»r?ic^ 'swt*! 56 

<£l'o{^bai ^ 

^^c^rrc*ni wic^ ^t*pj cD 59 

Of 

CWl ^ ‘ ^ 

tSrtl^ ^'' 65 

opnt^ ^ 'e 

72 

tRPW^mwTWP 75 

iitvwpfM *rl«f' 


f^m\^ f«tptf« Pt^^r 

it'SW IfWS ^TT^ 

«8W^*.'Hi ifMfwr. 
^RW'CPTI*! 

PwWW W1»W 

fWtov-w 

^¥tfsWPH 


77 

82 

84 




2 


wfir«197S 


TW-W 


1^ c5T«r^ 


1%T?1 <?T*W 



86 

jfpgsj ^®f%-*- 


ir1>i 


C#WR5|«itfW ^ 

91 

CTPPllW 

87 


94 



«nn?*«nJor 

<Sj1f '6 

96 

’RNt=r ( 78 ) 

88 

wtTiTR^ior 



89 

*r%?( 

97 




98 

csa eWt^5«N 

90 


98 




*WCTtfti5i ^0^ «nir« ftf5r»— 


^WM f ^y ( g i »w. ^d? '• 

^-d«tR iRTWItl ^*!CTtd «i«iaj 

«TdRhs» 



7, »l^ im Cil«> ¥f»prtvl-70003» 


C«llait 16-1773 
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• A NAME TO 
REMEMBER 

HAVING VAST EXPERIENCE IN 
manufacturing quality 

WIRE WOUND RESISTORS at 

allied products covering 

A WIDE RANGE OF SIZES A 
TYPES. 

Contiouou* period of lUppljrtomany 
major Electrical A Electronic projecti 
throughout the countlT, 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY A PROMPf 
SERVICE. 

Write for Detath to i 

M.N.PATMNAV1S & CO., 

I9i Gh«ndiii Chawfc St, Cilciitta*l3. 

P. Box No. 8936 

Phone: 24-W73 Gram: PATNAVEJNC 

AAM/MNP/O 


Type~VT 

Reststore Solderabte lug terminetion with taps 


Type—VFF 

Rasistora Ferrtue termination 
Fixed Value 




Resistors Solderable lug termination with 
Adjustable Band 


Lnl 


Type—-Clump termination TorNdal Power 

rixed Value Rheostats Linear 













Type—RLT 

Axial Lead termin 

Fixed Value 



















Gram : *Multizymc’ Dial: 55-4583 
Calcutta 

BILIGEN 

(Because of its most efficient Galenical 
colagogue contents) 

Removes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assures Normal Flow of Bile 
Rectifies Bowel Troubles 
Re-establisbea the Lost 
Physiological Functions of Liver 

Staaiard Pharna Remediei 

448r|UI>indra Smtmd 

C«katt«*7000(MI 


A RESPECTABLE HOUSE 
FOR YOUR REQUIREHIEHTS IJV 

All sorts of 

LAMP BLOWN GLASS APPARATUS 

f«r SchMis, Colleges St 

RMearcb Instltiitlaas 

AssoeiATED scimnne 
COBPOSAnOH 

232, UmR CIRCUIAR ROAO 
CALCUTTA—4 

Pinna • 

Nctory t 59*1589 
RaaidaBea*t 95«a001 


OtMfr-iASClN«ORP 
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«til« ^mtm 


«ff5t <ms ^ 

I fi{«ftf^ Kt*( '«t^, 

ii^l, 'Q w^5i ^’s 

cat%<f S(t=l 

^ »rrc?f ’ttcir ti, 'W 

^fS^i hPt87 'srfc^., fit«ft=r ’tMS c^pf 

nfM*i nt»wfB «piit5i, "TT^fl^ m sTt^ 

^ ’fc®, T<i I 

’^’ttf^l 5ft=T 5rfettc®fif- 

*rfc?5 ntc^, 'srf^^v*! (2(8rf5%«f^!:^ 
sflcera 'srfcsfl- 

^?i^, ’TfsftJfW nc<? I 

^Rc%T? 1 Cphysiological characteristics) 

^ "srW?! f^ ‘501 

‘¥tn ^ (i) ®?CiFra HtH (deep 

water paddy', c^©f^ 3 5 WC^ 

; (ii) '®l’ri1'?> ^CSTsJ (shallow water 
paddy), CT©!% 1 C<C^ 2 l^tlT ^C@f 
(iii) <2f^tf^ 'srte. 

ntC^ I KtCSf^I 

■il’ffB 'SiKPi 5f5T Tf^- 

5¥sl«| I 

v£piq[ i2{«ftf^ f^5T ^1 ’Sfl 24 C<*K«? 27 
^*^1191 *ff^ *tt?fc^l, ^ 

tSt^sRi ^«*ftM ’®ttf%«tc«l 

^*rt?5r I 'st^iwt «{«R 

vgbbty^ap R **71^ 1966-67 

»r0T ^ms <?i©^ f^c*t^ ^^1!% ®!t5 ?ist3( 1 
m\ c=rf55'i, '«rrit.-8, ^*rK-3. 

*nt TOW <1^ c«iiW (1968-69) 

ijjpfcn ^1%*i <f0R *it <ii*ftir^ 

(?f% ^ «f0ra .«(f8!:n m 

«r0®ir «ft!i m w?it I Jftcsni 


[ 31^ =q^, 2^ »n«»Jl 

tsisHR "srarw »5*vC^?Ptft 

<2{®PR I 

(sr^n's irMirrw «i 

5W5J ?Rc^ 2?55f ®t5r ©®i>rtg or-*! 

'•mi c'^icw sfv'Sic^^ <2tnr05r i 

if0nf CTO >wi <2Wtt^ 

I "SIIK^ ^Ct0SR^ 

5101 «?^1, '®r0rl%t^^, c^ci» ®?tc^ 

f%cf% «}^lt^©1%i ^f^(Fr?i ^ 

>iC5f 

^ I ^ ^ fwt c»n:?F ^bssfistsf^ 

am I C»f©R^ 31W '511^ 
^-8, ^srt^-3 

'5(9^5^ I vii©f?ii:^ f f^c® <m>]^- 

^tcq =f0? ^rWtc^l ^ I ^ wrs ^i}©fif9 

5lC5f ^tCfU Cif% ^ JTsf^at*! 

^ifSi:^ c^r^ ^1 I 

(Hybridization)—*}^?P<T‘l 

vii^pfB t^r*ra ?rt^ ^wi 

’?1ll (segregation) 

© mi aRn 

>2tc9tc5r^f Rlr^ *5ft^ 

.i)?pf5 «(sff5f I 5tf0nr •siwNfsT 
^r^ff <2fef^^f^<(?ri =Tf^ I (WK 
^csni sjaR-sr ^ 

m ^1 R0i^ 5^1 

to ^Iciw »2{B5rsr to ^n 

«(^©to tolR ^^t?{ wft?r 

^ <?rf% sffc^ «mcsnr 

c^ c?'«9i ^ I to c»rtot«fji 
w*! ^ *pf tictrai i?}to1 

Rto wm <2(«rtto «iwTOiif 
^ c«rN cir©9i ^1 c*j^ «Rsr «mF*t 
'^ttoix^srtoi 'sm’T ^ cnm 
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cwftr, 1978 ] tftmi 


csrtiM\f5 

c^^r—li) 15.- 7 I <icir 

'apTSr (1966-67) f^-[ 

I C5T^1%C®F 

'5fM:if?r cjf% 3 ^ f¥!^ c=?-t 

^s^9■\f^ (?nf I ‘-w ^r<<T ^1 (15 
^ -1X15- • 41), mi (15-141X15 ^H-1), 

{15 c^ ^5t,“6 X'srt^ 'srr?i-8), (16. 

oq5f.-l X15 c?|s. di5{.-6 ) '3B'®’! I 

5ic»o c=T-t i(?ji:ef?i 'st'te, 

^il 5Tf¥§nwJT^=5tc^ ^cb^' i 

(Tj3[sf—sit^f 120 C’.K^ 

135 f?c5r?t mi cnc^ I ?in 
j(t^r I 'ii^* «{t? 115 

(Selection)--^n^m SfsCTN^^stfl 
-trs *^^’^^®^5r f^tF^r > 1 '=^ 

^ I ^ a^sTt^r® f^?f, ^ir 

i 2 l^f% (generations) sitf’fC?! 

c<nc?|5 ^15 1%%^ (M^ 

(i) (li) 

(pedigree) I 

«tTO ^ 3Sl-h5tf$f^t5 ^<!f*IC^JiJ 

Bi-spi c^ic^ ’Tf^ fMtFHf «ii3«i* 

’nfto *rr^*f^ 

’rtCl?! «|f®l5 ‘^’ (ear) 'sit^tWl m 

jp-sr^ ^ ^ <siwm srt’ft^ 

^ I ^ ^ ’tt^ 

^ *wi’ ’Tx'srsj ^c?f '«W[^ <2|®W‘ »rftl^i 

^ I <iRl 5Fi3T 

(progeny) C^ Wl ^ 1 

^ f%:*t^ f^4tR *t^1%UF vjjwsi 

^ ^ I ^^ftFsr ^terfS 

Fl%nj c«tc^ ^ ^ I Wf ¥iwf5 


<2fs?tf^ ’tt*rt’itP( Ft’S! ^ ^39 '®'«r=r 

#t5--^c«r«i m\ >r?o *iwW* 

^i:5 I wzs\ t2t«fti^^“^ bff-r^T 

^Fcw <2r3^9[?i ?jcs(j ^T:?f fUf I ipcsi c:^ 
■2fBftf% >pr^*rl% 

(homozygous genotype) 

1 32KW15 

C^iG^! 6®Rr® «1te—^1%?? 

fttwc^ oEi'-ipfSi'® 3!Fc^ i^*s?ii 

CTC=ri5tt*iw fsrciT 1 

»t»5t«. n^f^ls dorN m 

m m (c^rf’t 

^1 '-^i m «f?f^) 

'2(wti% '®raF t2f^tt%c^ 

^ J s(^?l A 5ff^ «t5T 

at*5t I ^ 

B vCI^pIS ?tK W <2}f%C1lt^ 

'srfc^ 1 A-^n jpf B-vif? «t«FR 

^ <Si^\ C«(W 0m 

(Fi) ^ A-^3^ sK5f «tWiH 

wt A ^ 

I «ri^ A <£|^f%15^i 5|OT c^n «rf^' 
C^rt’'!'^^ ^‘TfS ^ ^'9 ««1‘ 

5f^F (2f5rff%-'af 'BTtr^^ ^ 35 1 

(Mutation Bree¬ 
ding)—'srarfFF 5m W C^ 

'« ijtft ^W5 

(>rfw ^1 arcsr «rt’rti:;’f( 

Ksf I .ipfgi mi ’{1’(t“^t%» f^*r“ 

1 !S*rtWFtfr (mutagens) 

5rr!:=f?i ^itftwtR 

«f^f^*rtt?rr iij®f5n?y’rw 
Ft^n’^PTftn (seedling stage), 

'6 %»«pfnilf9 4}nrN' ^ bwt 1 
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mm ^ [ 3im 


m iSfCKtC’l c^-f ^C=S5pfg ■^■^^ 

t2Wtf^ I c’nrsf f5 l41-ii)5i 

'srhi-S-u) (fiRifi-rr f*?. <m.‘25, 

1%. USPI -31 i2f^f^<8l% C^ I 

f® (2fW»»ir (Pdliploidy Breed¬ 
ing)-i2fff^'$ (Tf TO ^fl? C^<9f%? 

(diploid) 31*vtrj^ cajilCTl- 
CSflTJ ^Sf I 5(t^ f®sfc?l''5 

ca^tJPTtc^t^ (2n - 24) i 

uj^ 5r^<fjt?r ’qc§ ‘^i;5 c^\- 

C^ sfttn I ^JT CIFfC^Jl- 

wtsf »r>«irfc^ nf%?f!:?i® i 

«ftff%^ ■«r'«t4l ^1^ I 

cafW^’r Txtri <| 

^IC^n sdcsfij CfCSJ 


«R I wt^l *ff%SKlI® 

^cm ^^rsi w^ \ 

’iftsr c5REif5c?p 3jtf 

iiKifcn -<1^ 

If' 

■^3?^ I ^pFsr 

c^55f5^'« -srtsi: C3ic® •ttw I ^ 51^ 

ate?iH ^t®t9 C2j8rf%4»^''a 

*FC5r erfcntf^^til '5(^‘^ <£j®t{^?} 

a"\ i ^5?! ’st 

C’lilm i^f%a 

^CS| I ■'©^C® CT 

^ c^<sfm ■<! 

i£(^tf®Ul%4 »!Cf ‘\in «ft^ 5T1 i 

3rr^irf!% 


’Tf^ fif^i ^mm I ^ ^ I vesft^ 

C■<lt'^^1, et® ^TC^sp^-tq oqp^ JT5f'4cs[ti% *Tf«?rl ?it5 I 

^mPs Ofm t% -I^ ^ ^ ^c?(c^5f^ 

=ra ? ^ ?il, ‘I heard.flagebloe play the littU 

*jRft?r 'T.C-ra C3ltC^'« m Hindu tune.’ CT, 

®tc!?^ ^ >1^ m 5TN?t^fti:^ 

^smm I ®c?i m] tf®-?!® 'q2 ^ ^ i ^ '«?rt^-ui?r ^ 

' 7/3, %®5rhn®l C5R, ^fwfifl-TOO 050 




CiWS«t, B78 


^ ^ C5H ut^ r 

viPttPl^ C-P( ^ I «{^ ^ 

Thomas Moor (1779-1852) m 
*Vina* (*ff*fr) 

^rlwsw ’sicsit^ ^•wtc^p ■’fttwl 

I 

^ '®rtc5it6]rart^? 

*!5?rt5!i ?p#?i '« ciii^pnii 

^ ?irt?r«rW?f 

^5? f%®ii 'BrfTt?i "St?! 

f^?i I fft^r c®i ’«rt^ • '®' 

»rtw ^?K5Pf 

H^PW'eT 

^?r?i csrc'Bf 5‘|5T-’5*t®T 3fi:?rt«t<jr ^TSF^f! 
jj?ff\5 I ^ (?§^’(srrt^ 

*j“Ht«f”^^ic'® (CT 13* 1977) c^r^ ^Gic? 
‘Music said Congreve, has charms to 
soothe a savage beast’*•• (Congreve 
William fm^ 1670— 

17291 (?r«n ’rtOTa trfwf 

^ CT *rt^i I '^3^*1 

’Tli^R ^*\Vf[\ ^1 ^ I 

5rt^?i c^is c«r^t 

?Pt?l^tt5rt^ ^^*llTfPT '®1 f<P5tR 'STSt?! 

^t{4 1 fi}«tcsi^ <SW W, ^U- 

*n^ ^«>’riwi:*T^ ''Thin ^ ^1 »n^? 

m *OTrfc^ 

>r^ I c’iW'9 

f^Pf ^ 'srWfl *?3c?i ^ 1 

^?«rw?i ^*rlif5wwi '« f^tsiCT 

t% ^ «ftcs?i «rHl ^ ^its ? c^-’ffcsni 


57 

f^P^ilfB <ij2i5| ^fiin? Cfi^\ «[t^ 1 

-!ttc^^ 5ir.sf '®ftt^ '®1 

I c=Ttw^ 

Science 

and Music 1 Ci^Ttl^TST 
f^C^TSf 5^1 I 

f^ c^rim 

(1930) I ^ '»nt’{ 

C^ffC^ *E?C?f f»tC5(%5pf> 

1%ff^-s;»j s®! i-s! 

f®f^{ I 1930-<fli:^'« 

c*T c*r«rt^3 1%^ 

mm ^ Wi 

cs\m mtm 

(Calcutta Municipal Gazette 
4,1931) \ 

35t>fC^ ■4^'T'Q 

^|_. «!3t3i#'lf4- mSTSRi’< 

'sm 

fif!:^ im «RrN \f^' 

W5 ^ ^ I 

^rt^PT '5i?«i '?rtc^, ^ 

^«ttlft5R ^ ^21 <Sl^ 'tfwi t^S— 

^'sm uw^ twr« 

sfli ^ 4n« <?i, wt4 



5s «9taf 

(TP'pr «C3r ff^^sftus 

’ttsr-^'Nfsri I 

c^ ^1 
; 'srW *it5f - 
c^tH f^ra- 

f^4f<«frt^ 

c^rnsij «2{f^fawi ^ ssrsH ^“=^'■^1- 
«t« ^sii ^t«p I r^f%> 

^c?r n^Ti ^ <2tf%^tc=r''sj wf%^^ 

^ CTn'^jj ! 

ccf^-^® 3^t«rf^ f-fs 

^i:*(j «ff»^tJT JRif5 ’itf- 

I ^1 

^STJtW ^Rc^-1 'e 

S ’Twq'TI etfsia 

ta?5, TO sTt^Ci{| 'Q (31^^ ^5J1 
^t«rtcsn f^srf^>nr5^'<f '®r^^?! asff^^’lllm 
^^jtc*nj ^n?f '2}'®t«f 1%sic?i 5R«r I 

*rtf ctI to m =^1^ 

^ Tf’ri^ ^5ftc^ ^rfTJf ^11 nf^*f 
'»re?rfft ’fto wsfi I 

c«rf®t^^ (?f'e?[t?f ?ftw, cm^'- 
*tf^e^af?( 5pt?(5^tc^, wttf^ ^^nttfi^r, 

«#C»r< =1^—C^C=f vij^- 

C^'C^i^, 

^ (?l<tcs?^ 5,t% 'S ^srl— <?!«rftRt 

Tfm I ^t^’«ftRt?f ^«»fTOc*m 

f'sm c^^ftw (?r«ftcR 5{«ftos?j 

■«¥?« <?wlr=r »if«rr!i«ri5rr« 

'•rn^ sfl i tfcifst ^^1 ^ 


« fimm 131^ ^1 ^ ’Tx^ 

^ ^ i?a ?rfe6§, ^^wtiThi 
5t*T *ttC55 I ««W5 

^91% srlf^i® ^ ^ I «ii aff^«i 

T(^ ^ERst-f =?1{C^sr C3f, ax'® ^StCIR ^ 
59 C9^ ®R9 '®t5t^% m 9tC6i| opl^ ^stSfsp-^ 
'3r[UnJ ^’fC'et’T/ 59 I ’W ^1 

«t5! ^rt’Tfcsrhr sotnta »i5t9'ar| ^ ^ 
’tt^T 1 ^sf^tf^rl ^cs 

'STO^''^ 97f^>r^ af!^9RC‘^9 (Tsfcai 01 sf^t^r?! 

w 9R ^tcsg; ^Wt9'9s 1 
*f®wi ’tts 'off ^h ^rni I ^?it’^'»1c9' 
^«71 9t9 {3f, CT T»tl3I 

97f^'5>i'M9, '3&tw-!l C'sfCSi “sTfsT C'S’fST 
=79 I 019 Rt?i oi?p ^CW, 

w(j Rjf's^ 'srf^f^frfcJT^ 5f9i ’ftsT 

=5tlM9 «rf®^t?RQ 9C'<§ 

I 

oi»R ^'41 >rc^« 9fi! C^iT ’ttk^R 

’HR Tn-BI 'Tfc^' '®C9 ^ fR9»ICif5f ^CSF ^- 
9st^ c2lM|5r^»f%9 RtiRtW«[ ^1 I 
owjf^ 5^ sptiJC5H¥Jtf^t95^ ^rmr-sl oif^ ( 

( C^'8, ), %P1 ( 51^ ) I ^ 

579 sFMfJTi ^fFr?t®Rt9 

^ f5C^ c?n'«5 »lf|C'®9 Rtatu f^m^— 

a)Ts 97%^ R9*rttr fflW't I 

'9rfe^9 9^9-019 ^ I 

a)?j affsf^s^C'sf^ 84’7%ap5 srW^T, 

C5rt'«i7§!lf^ 9st«n3F ^ ^ Rt^'Q 

^*ir®W71 ari^ffora 8 >*3% ^otst 

C9, v.-*ikt^ ’?tr5 

ai9*x WS91 53’8% 391%TOI W oj^l *#• 
R?i^ ’9t9t^ -jaR «rfc^ <m’ 

83*6% ow 3JP5 ar»(«ff^<8 SiWf 



1978) 
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^ ^ «ftc^ '^^k^ '« ’'la^rtl^^tfi ^c?i «^tc^ 'ssi ^ i *R 

I ^C^fsp-sfyi^ 6t?i c»ra w m 

^tv«tt!rt?[ c? ^ ’ttr*Rt Tl 

«tf®^ ^t>2ffl, ^t^l CT WK^ srtr'^C?^ C^f%S ^^11 


C*f* 

m^ « «uft?**f c<«rcsiy <i<!|8?»f 


'e '®T9 c^ 

Ititv *m^ <£rt5^ c^i^ ^rmt^T 

c^ nn 35^ 3FW %k?itcn *rr«5l«T 

w( I ^mi ^iR^j€ 

^9^ w<?f ^sttcsr f^c?i ^RTf^i^r® 

cTf'nsT I 3R«i 

^rl 3K^ ^C»ni <2ft*(t®'Q Wl t 

■^'4^1 <ii4'v f-m 3[CS0 C4 (gnfr^l 

C^W^T fk^ flw C*T'Sf^ 

I 3jir <>Rnm 9 ti)4st«pf -t^5t^^ 
^Iwi C^ “TStfl'Jl 

’{Kj^’r I ^ *m cm n% 

»pRi?F ^1 ^ cicsr-nl*! ^n i 
(3rl^«r^»rft:^r< n^ 

*r^—^rtsfT i 

3]^ jpT w(j ^ 

^ ^ 1 ^ Wf%tC?fJI1 

^ w ^ *rRf^^ »rf^f?c^i 

3}Tn =Pt^ « ^wt»f. 


c»rt5^1 ^ <£f^c« 

3)1 ^ntWTU ^'^iflfw f1^<2f4t^ I *lt*fPl‘l 
^ I '®t^1 

"stw^ '21^11 ^f^ti5} nf^»n® i?:?? I 

w^pf >rf5if4^ *rt^f cff84t^ ^ 

v^t?i^4r (2(^ Mil ^ I 

3)^ JR 

c^ I (?i| ^ 'ttai %%^ 
^ =?^!rr®R4s 'Ste I 

^-tntc*t?i nit'sispcsi^ 'ff^fftJRi 3^ m 

wa 'STfaslH ™ I >4^1^ 

C5TNS1I1 JRJtnte 

cft^ m'^ I 3j^ ^ R‘^ '6 4%tW4n;t'8 
ajsc^j '»(f^*tt^ ^ ^SsMsf I 'e »wrf^ctpj 
6t?(^tc“i >rtKPic“r^j ?pr» Tf||«1% t? 

<iit^ 3 «*n 3it jj-^r t§>^ 
« 3IC^ JKsfJ 

fi)C*f <cfw i 

C4W®r 5KW, 
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( ^ 2t 


mm «fwfaf 


5 :^ TO m€ ^‘i 

«ltf^5RS IC^l ^?P^H 3{«flt?I (2ft#rw « ^ 

^ <!ffm c^t 
^ *?s ^ I ^ 'srf^'Q 

e ?IBf^ ?R 1 ^ 

5Tf*f5T I ntt '^t^i "Sft?! f^-'R 

f%?ft^'f ^11 cnt ®fc« %<csr 

to ^C5i '<T« ^ I 

9ft5 7fi(s] \ ^t^wt^raftQ ^fmcAc*^ 

'»rf?l« C<P\ WA ^¥1^ ^ws I 

^’ni'9 1 ^:^ iWCT ’fC'? I 

c?*fir® sitnc^R I 

^srto 'sr^Til T# sis^Fi^ I 

?rt«rM, sff^Rlil, 5^Rftr, ^ 1 ^, 

¥f^ 'ttc«ni f%f^- 

•tcara totR c^cH, ^ 9 

^ torr#t c«i% 3rr»ri ^ 

?rN«?[ I 

Hfnapm *ff«^T«—^C5f^ «[Nrfii 

%} >I9jMtCff[ T^ ^ W I 

lid «r»OT=i, r5»l, ’frtsf t®jtf¥ 

^1 ^ '9 TO to afc^ 

^f^^cnr ’tft® ^511 ^li:=T 'sit^-'it??, 

«p5rfR?n ^fff torf^f 

9 9fC5T^*|1 I *<R<p ait f^- 

I f5r#t^ 

^i »t^5l%T5 ^w1%*fc-r njtf^n f^R^ts7?f 
a)?r^ anaitf-t ^*v5!C9 


Rsrm t?r I ^to, wmtrtm 

9 ^tWiAy TO^’TT ’ll 

fir^if^f ^cw c3i5rfOTnt ?rc^ 

srwf^^ I 

tswrc«i?r c?mifc»i^, (Romanesque) 

TOtwi?! nto 

t^cutriii CT cf-r atThw?! -tt^srt^w 

to c>i| *T^ cfc«f c^i-hitcjpf.^ 

■Jfc? ^^51 I Csli-STfst C'ifC^ oit Tf^J 

aii:iito I (^rt’ftwi «ttto m ^-i 

'•partfiii c-i’i ?i^5i ^c^l totc^ra 

^gs fK,TO ^ OfPr^ 

f9f% 9tc® 9^1 ^tot% n^f^ir-Ts 

T'jfl ??(3itsrli::^^ 1 n1%^ oi^ 

'®t''‘r ^t<ic^T?r ^cetg «t«t^tto 

«3:?fto I (Byzan¬ 
tine) •^t'1®j 1 C9fto, (Ravenna), 

>nc*!''^ (Marseilles) *1^ c^ <gt¥t!f 

<si^=r m to 

v{j%,j tc?to I cwl^h 

5is^ ^t9 

to ^’C‘f f 

emN mt 

c¥^i I ^'«$rt^??n «rto'®?i 

#5ji:«t«ftf^ c#r ^91 9 *ctoi ?9?rt!i 

^ TOi ntotc«i ^5Ti «im ^irar 

^ ertoi ^ I 

c^ to*j c^ ttmtsi m,w flrWsrf^fSr 

CW^ C^ ^^11 J?® I ^^^C“f ^ 

c^ ^1^ ®5r 9 

^ t5 i>H¥f¥ ’m^'hi wi ^ I ?i>«rt^c»m 
^ nmt^ ^ I 

cimtw^ '^ij—w 

tomr ^mtot^r ^ to (:»isa cathedral) 
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« ^ c^rWcspf^ 

I 1063 C>m 1092 
f%f5|® R#} ftc^ 

'srarrw R^tsr ws cf^fc^ i 

<fifi>?j RsrR Iwr f5* 57^1 5f?1 «rtc^ >itR, 
^ftc^ ’f^5f, *fW?r«i 

^ ^TtR m Rc«7 

Jij6c^ ^ I 

1174 IS^tc^ RRs ’jRfl R«rjt^ ‘Rjitti 
(Campanile Pisa) 52 
^JtWJ ClRt^Pt^ -3^??^ {fM 1) I ^f5 



fwf 1—^R>rf^ c^sffc^ ?ftR 
(otsrtCT'-^) 


'^ti?'»«ii u)T^ ^ 'srtti^ JitR >rtR 

^TR's^rRl '«w'c’ft5f|^ «rt?i1^ I 

ormtCT'flF^ 

^*t ^ aPitc3(^, 

TRc'®!?! ^ I •€ ifRtei aptcwf 

TRC^ «tfRf %T ?(^CT5l I ^*1 i^tiw 

^ Ref R#R 

»PVf^ « R^rl^w f®^?i3nr 

n'jri «ftfR csrWsr ^Ij's 

nf^*rtc*j nmR ^ i ^ <3rrtn 

z 


’*ft4stS '^WtC’T 
’i^? 

’^«fl I ^iPTfc^, 5ftrtf«ic« 

♦rtct <«rf^ 

# fHsi I "wf?? 

c^l ort^ otf’srR <^3^* '®t?i 
Wl'^l (?PE[tW 0f»{r5 'Sft^'Q 

(3rWc»i^ —Tf’icwsi ^ ^ 

aCTf?*! ’IW I ^c=s RR® 

R?SFt«t%«^ (plan) w:*ni I ^15 

1 '^ f?C^ Rsf ‘«rrt^* (apse) I <7^ 
3Ftc^^ '*1® ^i1^- 

\w^ «tJ«T*i^ Rsf ^ 1 # 

'St?! R*t? ’TTt^n 
^ ^ I 'spTstr Q 

c^1^ 

«7^t5TR ^’^c-i ^ *f'*i ^1 

’TiMifr, 'sr^iw '5)[S}^ej sryti *r?iwi ^'srtR 

*prwt?i Cf^ii:® wsm ^icrt^ 

<?!7! I 

^^c?ftc^?f 'tt^l'Si—c?rt*rt7np^ 

=?t’R:'®jii cnt®rW^ R^rt^ «(tii 

^*5ft«rlR5rtw?r Th'snc’F^sTl ^ ’tR^ 'Rai 2) i 

1200C«K4t 1500 Ifl^ nR® 

^ ^nrt ^ I 'ipR <7rt§t#5lw aR3rhr*t, 
^“f '« w-t 5W^ 

^ Tfni '«rf^R'® ^ 5^ I »rt'5i ^^cutcn 
®:!rlTf»t *['®t^ ’iR^ ’^<f5T 
an\vw\ c<(PF ^ i ’tRsp 
^ftc^nr «f5fr^ % 5*511911 R^rfiTor 

^rpT^ t 1? *m «t1^-!f '«crtRR^tc'» 
5'5tC5ii R^rtc^nr Ri c®»('«w7 

:Cre8we]l) fSfCWl C^ RRftC'® 

TOtf cf^ I 
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•tn ' 

5PTt1%f5f «fi grl^?i 

*f^<2r*(tsT ’?t=r i 



fw3 2—-yrR^p 5^tR^C5T?f <?PF“pr 


^ cw I 

(buttress) l 

catc^ ^ ^ ^ I 

•iPTl^ 'ST^C-fC^ «i1^ Ffn te 

5rif6c^ I ^ 5Tir$»i’ 

(flyina buttress'- ^ ^ i ^-Nr®-?r 

'<3^ ism ’i^ arN '6 I 

C»Bi1^®^l CWRl^ TO 

5nw5 ^ I ’fW ^ ^ 

^ ^ri I onitc^i aft^ ^s ^T® SFtCS^ ^t^i I 
'■^ ^ CatP^S ^ =Tf^5R 
«t^^I 6 ?llt5f 

^ I 

c^RffW^, ^rftr^ c*fc“m f?t^®% tnt5? 
^t«0 W ^lfB=T ap*! '®Jtf i a?D»ra C^tfe 

(transept) l 

«rf^ •fthf 


f^mtrn t3lwi^r^2f 

■^r^TI? f\f^ t^C3rfC*t?l 'Sigjt® 

I oil c<rc^?i *Ff^«i 
^tui <sm^tc^ <2t®t^1f8'® 
^ sr^ «njm ’tcs i 

^^rl*^!?‘RI ^irt<r®®f%^? 

^nr-sf^i ^tsi trfOT^ ?1if, 
l*5tc5Ti 5'^, f^srf^, 

(flying buttress), '%§ 5fi?1 *1t«iC?!^) ^<1?l 

^ arW^n <2i^f^?t (at "si'c-i^ 

'^t’lr®) ’^Upitt ■^- «it% «(*) Ws 

I 

3pti?5i 1150 -Dl'N ^*1*^ «r®t^ 

TOft®) I ^ '2|ta{f^4, TqtiPf 

8 w\^ ^1 1 ^t«r-i 

-1'®!% «(Nf^ ^z*m ^ST 

%ltJf « eriHirf^ 

^■^n I ^IKT*? W 

^5) ajc^m -i^t^ I "itnrij'< f^-R^ 3?,^ 

wm^ ^ 8 -^t ^srr^^r?! 

‘^tera i^-R^ ^stsFFt^ 

»its<t?i*r® ntocn'srr«Tl?^»t^ 

ojm c# TO ^4?®!% Thi?tOT) 

>n:w ^3? % 1 

•t? ^ c^t^ t%^c^ *1^ «rt®!® I 
srt^^ f?r#t®f%7i 1%^ 5ftCR trim 

ffejf arr’f^ ^ 

ftc^F '«RfW »rtoC3T^ 

^ ^ I C9W1-^ *71 

»ftKt5*i srwfwf?! -ftcf ^ f’Nrf®^ 

1^ >tf&fl 'ST® 1 

1163 <«(3F 1235 ♦Utf^ 
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csft^ Jftsi (Notre Dame) f?)#) 

^^flr »fsTC5CI! ^sftflqf flTW 

'8{gj'»xi 3) 1 

’tws 5Tt?I1 SKSO JpfCOT '9 



3—nrtf^cs! c^-\m w\^ fwh? 

() 

I oQt '51W 

I 

5is<rK«rsi 42 ^ 

I c>f?rN^ ^ 

fit^ 'st^ 

^c=rt^R ^$i ^csTCf 1 

nv(j ?jc^ jrfSt^ 
(Charters Cathedral), 1194 om 
126) UltCT ^f^i 1190 cm 1275 

4'TtRSfTt®( (Bourges 
Cathedral) ’®r5rf(^ I 

i^#t?l ^NT3f»t C^ OR?, 

f?^ «K»Wrr5 ^ 5T^ I ^8j«% 
<R9r ^ I 1212 cm 1241 


'Csf^ Wtf«t^t«f (Rheims 

Cathedral)“a|?l ’trtf^-<iRl 

c^rhs^ «Tt^^ a^« c^ ^spirt^i- 

^41 «imc=r «rt^ ifsifs ^ ^rtr? I ^tcso^ 
^n?f ^C1 iO ^ ^ITlWH C’tt'^' 

c4t^<, '« 

5‘^lt®11 I 59^ =^STt1%f»f'8 

(Amiens Cathedral) 'fFffS 'srf’K 

I 

^j sp;® ‘iRtsf c<w ^- 

(R^ I % 15 oit^ «rf^ 

«if^'® WUS ^t=ltejt<9l% 15 C^ ^ 

^ ! C4st1 Cf\^ CSRteT 20 ^ 11^ 
eff5[ cm Citwl 

(R'® I 

^5if^v5 ercw 

ifMl ^11 ’^f'Ns^ I 

Ffllw 

1t?R> I 6tlto ’ftw ^-(t®! fl-lt^ 

I ertftci 11W 15 isrHh to 
'WIT I 1C1 

C^ owl 3[Clf|^ 'St«|5n 'Spf^i-lTf®! 

^f|5[ iflio® 'Situ® Clf*l 

^ ISRJ I 

itTOI 

fi}^ 

^ 11 ‘^rtc^' 

(Chateaux) bsfl TO=f I 


ifldf 
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mm 't 


<2ltKf9F Sft® I 

CWi’Tfai »lt^« 

<)tc»R ^n I ’IW ^ =^'6 

<stcf?j «2{wt^5? =n i *t^ 

«rf1^ I 5^511 sfs 

ciTtc^si I nttf^^nf!?ra TT® 

5tsi%^ ?it'®t?i 

jfl^sr?! f^'si 'sr^-rsj 3f3i5f«N '»t5r»t?:^ 

«2!t?i?T^!Pti:'^ ^\ ^ I 

Tft%, <I>’I^^?I b®ft f^U# ■Jft’lt^ ^tf® 

■?'®jtfif ^ttrcfc»ra nH- 

«?t'^CSfil JTt’*fI Ctf9 I 

Tl'h’®! 120('' 1450 

Itit^ *1% I ot^ «r»t^ 

-ifw»*it# cm CT, 

^^§?r»tc^ «(5firs 

■5ft (conspicuous verticality)-«£l^ 

*TffC3T ^stf^-m 

(cornice) '© ^fsfl (string course) 

f5rsjt*i ■« f^ews %r 

»fTO f5t#t<I’TfC»Rj (aisle) ^tTfPF 

CS^^ ^er^StsT <It»l1 t^?f 

^Tfsicsrsi Cif?lt«T, 'JQ^ OUttST'a Tm pWSJ 

«rr=rt^i, cinitc^ni ^p| 

f^-S '-iist^^t^fntw C!?fOf C^§ WKf^t5f 


[ 31^ 2^ mi] 

fwfesrtil f?t^ (Milan 
Cathedral) 1385 ^ ( fw 4 ) » 


4—^JtR§tS}"vi)?I ?iJl^ 

(’fF<=^ ) 

‘<?Tf5C5rg 

f5fj>Tl’ (Seville Cathedral) if|fB?| CW5 I 

'Sit 

^f&?l ^f^^flHt^fl ^^t-[ BRf W 

1296 C«*K=? 1462 aw 

^t#!^ CiftC^n:^'?! (Florence Cathe¬ 
dral) «5(t5r» I ^4 

fif^ -ii^ 

C^ I 



afT^^Wtf^ I 



CSTf:*! 

(ii^f5 i2Rl%^ “nif 

Cl'fl «t?lni CffrtaPt^ Wi '(TsK^^ w. ftftw »lt=l<lW 

m!9 1 m c^ ^ 

«rrc»!t?5it^ 01^ I 

(Ammineae) -i^ m\f^\n 

W ^ '« (carinae)-?:^^<ir^int«N^^Ht^%t*^ 

m-'^m ^ C’lc^^ 

I^ctf^lr ^t5 ^1 ^ 

c^ m m wiif fwi (?f«^n 

^csf ’it^ mrni c^l --^i --n^ ^ i 

^m »t*’w ^ wi ^ om^ ^ «‘^T ^ ^ ^ 

(Ammi majus Linn) ^ ^t=if =1^ ^CT C*l^ C^ 

^ ^ wc<^c^ 

^ Ift^ ^ ^ ^cn ^ 

9m -sTtcJi I ^ ^ 

^ ’^plf 'sd^fnsrt^ ^ 

(^ Mr-|-<F ^Wc=rt^ JTS’^ ^ ^ ' 

^R, wra Fti^?i (?i^tHta *tiii c^lc^iicn wr? 

^ (Apiaccae) cmf^ ^ 'stM ^.CJPeif^=^ 

cm (umbelliferae), C^w 1^TOt^?r«jf^ '"It^rtfl 

aotPRif® (Apioideae). ^soH^fWtt^^ ’^!!!^!_^ ‘ fw 1--I <iW*f8 

* cf^ '»tc^’i«fNt?i» W(5r» i5t®5t*711103 
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131^ 2« 


«{1'sif5q c^jf fijH 5ft^ uEi^t 'jFfij 

^ cftttcsri I 


wr«r«^Wii 

^ '9 m .ipjsai^w 

f^f®3S[ 'S{?p!i1i:^ ^<cr ’fcwpcf^ c^c§ 



fe 1 A, «it!{f^ ift^, B oi^fS 3rx«f c 

^ ft=l c»K<f OTH ■« cn^ >CT >sRiira ^imt« 

*it«ii ?h « ■>r?»i7 s,,^ ,t)CTRi Wmi sFrttw i 

«H| nmlSCT «irci «pif%® ?91 3%^ ,.fi„ ^ fsrort-wrt^w 

<i«>rm 4RW -tt^-iSs ^ »n &*»] 1 crt^ 
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C¥ ^ Trlr> 19781 i C«^«r 


2 f^. I ^ »rhn, ‘w, -rr«ii-< 2 {*tt^ 

^1 *r^si 5Rf^»rt^, c^ 2wt^«5i 
9rt^, 1 c^ 3’5 cn 1^^ i 
*rt^ 1 2 ', 's^Tsr® 

vf^W^T, ^csfi ?n st?i I 
•ft^l 2 ?ri sits, 

^1 a^t^i ®Ri, «rt^ c’Tf^ra 

'Q I Wi- 

f^3lt*I, 3 C'^C^ 8 C5f. fi? ^Jt»lf4f-Il, ff«^l 
10 C'C^ 30f8 ; 4( f5 

CTpf ^ I 1 4 CT f*r. ■, 

^8|ft ^ :57t^ I 0*5 CS!C=3F 07 

C>{ ft '*[^^1 *1^^ <3f<rf4JtCil 

fts^ I ^ git^Qsi «rfK^ 

*ic«r ^=f' ^ I 3 c'lm 3’5 
ft. ft. cs(^, ^ ^ ^ft«r, 

nspt*s»l^ ft9t“W ; 

<m^ (ftiii’Wit’i) 2 mu^ 

2’5 ft. ft @1^1, 1 1*5 ft ft 

’flar 

^ Tf?ft1, Iftc5jtcnft?lft 

() 0‘2 0-4 ft. ft. 

J ^ nft'f'S ^C®T 

^1 C5fft=«PW SITfSfft # 

^ I 

>1^ ft^< <iwt5?ft fty® ^ 

^'6ftRd, ’tft^ 

■sist® '«M»i:»r cijn’t ^r;?ic^ i 

1955 »rtw ’n?R*fl ftstc^ 

<SWSI «t^ ^ ^ « 'srtPS 'a?tc^ "iCTWa 

ftPF <?PTft 5rt^ ^f?K^ I 

c^ws m '®?sftftt=r cffti 


4ft, 'At C’ftCSJ 2n»*22fS CiFfC^ltWft 

•4^^rft I ftCKtfS^s ^f.*!^ti:^ 

(M^l (normal pair) '6’spft^Tf’fl (chiasma,-^ 

4ft I (dtakini'sis) 

W J lf5 fefti (bivalent) 'Sftft^ I 

?-rft 4s4'c<4t m ftftc4 

fetN^ 41 (univalent) 

4^41 I *\m ‘f-‘ift ftftft 4t«4l 

C?rfc^4 CTC’T CW41 

i(ft I Csj^ftip® W^lft 1 f6 C'^PftTtWft 

(?f^l 4ft I CWf^t^ft fiftt^^l 
®ti?I Jflwfisn srr?ft*' i 4Sft4Ffg C#|C4*^ 
C’spCai ftfssi ft«)t*i[ <4tC^ I <^14* ^"Stsi 

’TsSFl’S ftp®? .sr?Fft (TSCf ^ftC® 2n“2-f5 
C3p1C4TWft I ^4T ’Tft^ftC^ 

Aj + Bg + Cto + Di 

®Tftft#r3 A9 + Be + C* + D,o »ir®¥5 
I 

^tl^'ll «t1^, Wft At 

cmcaft ftl vii4;wt«i 

^v84t4 Wft4 C«W mH 

ftFft 4Rn I 

ipf ^4#4t3i 4ft^ 41 liW* 

4ft4t444 41 ftF^4S5T fici Fftj 4li:?F I 

4W4S 41 CTftt4t44 ^4? 41 

^f44 m ftft ’tf^'s I frwte 
»raJ 4tC4 i 

4ft^4 'sft^ft^fftft, 415^Bftfft vfl4T 
5141 (ftft ftra ^fr I f%-t4^ 

^4t4«ft ^ I «}ftffB C4Pti;4 ^Tftl- 

ft4ft CWft ^srftr^ 

*11^51 4ft I ft^fB4551 41 4145 ^ »44l 
^ I C45ft®ft 3 com 10 ft ( ft^) 4m 
ftfts ^ I vmm <?fft «riwrft, »ftt, 



i ’fi 

<?ft5r ?t»f c«r«n ^1? sn I fsil =^i ’ftw 

?tn ^rfip^r I qwf 3f!(y®t5r 5«^ ^ 

5R» ^ c^ I ^511^51 c^ 

m am i ^ 

^ ^tf^^i, trrf%® 'ilT^ 

'm Wf^C5!C3f I 

51^1 c^ Vlt ■« 

5WN «ltc^ 1 ftWsI ^f^si 

«i)^^srfai ^ TWft c^ 

fro Wr I *f^ c^ts, w?wtf 
(?P35®lt8f^ C^, f^ffl cnlai 

^rtf^tor^ vW ’tl^ I 

'«(*i:^^=i ^rsi fro ^fi^\ 

sjnjcsi oif^t^iM?! ^1-1 ap-Itf^ c'ItTfl, 
^F«n, ^tftfr rvcira f%t «fi •«Tff^tf 
=[arW^ c^ c^ c^^, ^ ‘-^J^t^ ^1 

^ c«rstsi^ (??tw “<^1 

c»ft»i «nt1^^*r ft^n ^^ri cf<ri 

^ I iTv 3^irt« ^t?t^, ^sm ^ 

fwTTiff^^ ^ I 

ifOT«tttr ftn sm w 

■tttrf«^ om % ^ 

^ 1^ ^ I «fi^ WtWt^I 10 CsfC?? 
15 f^c=n* ’iw '81‘^'hr’m ^ I nt!«Fi- 
^'Q «R W arfe’f I ^1«f wf^ 
'artcn «ffe c^i’itc^n ^ i fl^tpn 

Ti# TO ft«f irW fifT® 
^ I of^ c^ CT, ^5?^i:*f?i 

ftBf *}^ixTO ^ *1*^!^ i ^ 

«WOT5. *tf^ ^ I 

artxt^t® 80 C^ 100 C»1 f^- ^ «ltxam 

^ ^ 5|nsf| ^1 «(#1^ =n ifX^ iftn 


>• %itiR [ 31«^ 2fl *P.^lJl 

fr^ wtx^ ♦tw ®tsi spR I 1*5 c^ 
^ c^ «if^ wtxsd ^ I 
fr«f w^t?i ^ 5CT afaii?ic5?i 5Tmi 

*1% Sfl ^ ^srtxsi I FW 6 C^!?F 
12 (?}. ?r?1 i^xar, ^ 5tsit«f^ 45 <?f. f^. 

cf ^ I ft«f sfMtflc® 
^tc^Tt?! ^ Bfi^ir® Fii^ c#f 

^ (?i l^tFtsrfxar^ >^^=1 ctPi 

^ ^ I ’ttx^ ^ f^caf C^ TO nt«?!l 
I »rhft^‘i^ >Tt^ - c^3f^, cn\^y «fW?i 
*rr^ TffSc® ^iTlx^ tT 

Ft^fl C^=f^ 'srfcn FFC^ C?«K1 ^ I 

5 c«Ii?F 10 Cfi% eff^ 

«(Rrf’f ’Ttx^ 9 fim ^x^?i <ic^ 

TOT emt*! ’rf^?n c^ i 5ft^xttc«Fr, 

TO?rf5! « 2:211 frot 

^ntiftx^^ n%f«i cm ^ I ^ 
i?X?[« ^-^stRi I 

-JtifBc^ ^1 nt^n fiffe? wm « 

ft^ ?'?ti?rfij 3 c'iii:^ 5 Tfx*T9 TO 
5rx5j^ ^rl^ I jpaf '9 ^csrtroi 
*f^vjfe5T «lc^-Mti[ W 9 (?ih»lf^ 

«iTOf I 'Six^ff ^c?j c^ 

^«itw?i ?rf^ I ^ 
^gr® 9?p gi *rr%5 i^t^stxsri 

^ ^ I cwc^. wni 

^1 l^a nfTOT 1f^ iTO %t5f 
c?«n *r3 (?Ft^ c^ »wtTO 

c^pf ^^rtrrjr nt9fi ^rtu i !%i 

>ni^ fw fro %ta owl ^ ca, tfai 
ett-f^ <?ifn ^ ♦tt'eai »w i 

mm C#r f^Nn «ITfxal1?f%R (*«nthotoxin) 
nt9gi ^ «rr^«r® ^ jw, ^»tsm *ff^ 



c*FaRrrfr, 1978 ] ^ s 

Jm ; ?l^ar 'Sismtc^ <?N1 cncf 

CT, (furanocoumarin) 

*rf^*rs %i5i ^ Tt?i t 

etfiif®- 

^1*1, C«^'« '««lt^«l—«2}nrf®f% 

^ wr 

^ ^ I ®rf^l Tfn, 

’I'to ^*C“! ws ^ 
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c»i^ car^^ 

^1 (fwi M S 

(i) C^T’fW^ f^^1r=ft^cstf^^ (linear 
furanocoumarin) SC^’flt’rcN (bergapten), 
(xanthotoxin), 

( mperatorin), ^rt%?rftVltfiR (isopi- 
mpillin) ; 

Cii) f¥^irfc=rt^f^=T (angular 







fw 2 CTi^ cw f^tf^ ft^fh(f%=? ’iJr 


*tfiNtc«i ^ ^ =« ^c5!^ 

rorr «rt 

nt^tPU •fl *1^ CT (coumarin) 

3 


furanocoumarin): ^5r(tc»rt??r=WTH?^ 
bergaptan)j 

(iii) ; 
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'« [ 31^ »rvini 


(marmesin), (mar- 

mesinin) I 

om. 'Km 1%5Ri:«i 

'5(ji^f^ (acrid) ?ri ’r?r< 3*20 


I'OO 

^ 709 

<?i^C5ftW 22*43 

cm 12*24 

0*20 

«f% 6*17 

'€1^ (oleoresin) 4*76 

C>2rt15^ 13*82 

4-43 


^1 fipf 

1947 »itC9! ^ 

'T’R C^9rf>ft^1u, ^'Ql 

f^ ^ 5rW?i ^%r «T5rl<f5c^ 

^5rrfC^f%!T (ammoidin Cj.HaO*) Tfe’l 
?R1 ^ I ’IC^ ^^9 ^ 

<it«^ cnc^ ^?tc»ni ^P( <?fmi ^ 

«rf5{R^ (ammidin CieH, 404 ) 

C’T^f^ (majudin CitHgO^ll ’IC^ «rf=f1 
«ij^ # ^'^ftapcsf 

(8—f’K<*ft'^t%CHiC^Rn T| 8 metboxypso' 
ralen), (imperatorin) =^1 (8 — 

tenyloxypsoraien) (5 

^ 5—metfaoxypaoralen) 

fsp^ m *i=rr^ «Fin ^ i 
afjlwti»f%R c^njtnrf’ic^Hc^ <MWn 

cm ^ i 


mcn!^ ’*^1 I 

^itsiC’r^rmi (matmesinin) 

'#® f^tcsrf^f^sr «n 

(aglycon) ^ I 

^<3 ^ m C<IC^ Tf? — 

cw, C5-f^'ytf%5'iK^i:^i*fST 

^1 5—methoxyangclicin) ^ ^5rf^tf^K*«1C^- 
% c5, 8-®t^-tatf%c»frrarmf =^1 5, 8— 
dimethoxypsoralen) I 'sitC’mfS 9 

'srrtOTttc’=^?IC&tf^^f cinidin, 5— 

^c»rfcn5ff5=(it5i'=ri%c>rt^ 5 iso- 

pentenyloxypsoralen)-c^ 1968-C® 

'^^rl ^ I 

’Tfc^ <3*551 

ca^tc^rM, c^st^h wi 

Prft'R ^Rl I fTSf<srtmi» $'«rrmT 
^ f^-R ^F!P1 

i^^?r w ^ nt'S^ri I 
<3t% (paper chromatography) 

f^*i ^ ?rrrtri ^ ^ i 

^?1C®F ?ri wi 

fJtC'pl TfFR ^US, ^Ri?FR 5T1 «JC*rRH 
srft^ ^1 ^ ’^fr ?“t1 (statio¬ 

nary phase) %flR >i|Tv cnc|t%N 
Usr^ftR f'Tf? (mobile phase) ^TPI^ 

^ I (thin layer chromato¬ 
graphy) t^CSRC*! <flTs ifJtR (gas 

chromatography) ^ ^ <tti?P I 

‘i]^ W8 C^ 

?rt»lt5f^ (physico-chemical), 

'5P5R?*rR«t (uv adsorption), 

(infrared) C«8tt^ CB^ 

(proton magnetic resonance) 



cwmt9t, I97d j tH^fir fWi: 
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^ ^<t5T! ^•sn ^nlTfWS 1%3R«|, 
'« ^^c»r?r ’fi=i «rfJTt ^ i 

'aiMtfl ®rTtC^t^5T, 

<iR•^ 5p?ra (?rf% 

C5^«f ©C'fa W5l 'srfc^ i 5 t^?i 

f^f%g ^ntfK 'sit^ =!F'ff^ Ki[ 

(colorimetric) 

^ ^«TtiffiT ^ ♦ff^*| wt=n ^ ! 

bRfe nw *1^ '« 

^rcsT f^tcsri- 

'Sfaiff 

c®f5f c«it I cw\m^ 

<^trf<!it^ ^ c?rc& 

c^i cfim\ ^ (10 c^ic^f loo^g) 

^rff>ic^'s f^«t«j (9; 1) 

3^1 I c?K^ ^%5T®f5r ^1%:^ 

'WtRf ^in ^'hft'^ cks 

cijQ^n 1 ^ nc?i 

^K?l ^ I 

»rt5wi '=ntf5i® (?? !?*s ^ 

vg6 ctI 307 fi'CS 

«fjfCTt&f%5T ^S '6 315 

l;9r 

f5fff^ a’«tWt ffes c>m mPn 

^f^«i srf^ I f^tl?Tl- 

TAS wcm c^ 

C^?l C5T«!{1 ^9 ^C?I5T^^ 

?T<t#r cac^ir ’tt^j 5rtaf 4#i (m^ 

Wr ^if^*i ww m \ 

-iit ^'il 'sWrS >?t 


^ c"i%?9 t^if^ ^ I «ii <m^ ^ 

<?tc^ c? ^ 

csi^f% «j^ «rM- 

®Rwfc^ <?t^ ?pc^ I c?rtc»t 

nt^Fits ^\ c»n:?i wt% 

'srW?! =^1 ^stw^i 

TO ^«rN?>ltC^ SfTtC^t^JT <??fH ^ 

COT ^ m c^f*H ^ (m i 

^^itff=T®f^ f^fS^rfc^ri fftc^ eicsm 's cwT - 

^ ^ ^1 I 

^ C?Jt'5rhiFf^wr^mt5T CWtf^ ilJ3^ (melanin 
pigment) ^sTtC^j ; c^jcftf^ 

"ttfir^^ ^ '9 

cs(#rc^ ^tcw?j ’fk^ Jt^ci ^ 

^C^ICf^ I 

’nc^<2}^ »rt*fhri 

^c3(t%5T nt'STl ^ I <iitofr 3f5 

®rtf^, 33t5 ‘ftC'T^ « 161 fi|eftf%^} 

'STt^rtfl ^ I (?rtC?jfsR (psoralenc) 

^<5t« 'Stsrrgj ^f%3T c^^ 

^!nt^fi:^5it3 

^ 5TPr5t^ ^ 

%t»r-(£(sr{c^ ^fm^\ ?rt^ i 

srf^tc^ ^ 

(TfT® ’Tfc^l ^rsif^C«Ti1 ^ 

^9 sftf% ^Ts «2iwtfef 'Blirwi 

fC^lfroi 'iifWf^ (apioideae) 

5ffj^^F5lC?r ^ I CSmyxi" 

meac)-c^ C^ WT C?HWiI ^- 

irtHI icsf^ 'S ![!??% 

^t'e^n ^Jt5r, <?f®f^ ^ isl«ftf^ 

nt'S^I ^(t?r I 

f^JRt’fl (^) Wtt^ (Carl- 

nae>C5 I <2f«rrf^ ^ 

'Stl-ff^’Tl^mt TPfm fl? I 



ilM«f^fw [ 31^ nwi 


(sesclinaehc^ f5rt%?l 

’T^?fsr I 

(p«ucedanae!‘^j < 2 f 8 ?tf^r® cq 

*rf«^ I 

c’lc^ c^ >r*[^ *ttG?ii ?rt?i 

f^CSRet, ^"< »IvC 5 fC^g ’ 1 «ii ?rl 

C^ *:?3I CTfC^ ^'1 TTfC?'^ Ca?%^tCJTiI 


«W®t% ’!?t«(tst W’! I 

«rt¥t?r wm 

C3l^ f^S’IWC^ ^ «{C?f1W^5 

'^R «f*fi ^ (?r:« ’f'tei I 

f^fi^ri-i^ti c^it^'Tii isfR-twr?! w 

(Wt <9C*fif RFl?t 5?^^, 

t'^iT’i'®, ?rf*rf^^R{^ <m' 

fw c«rl<i (yf'm] -ii^w 

; ^itiC^ ^ cs^ ’it^ fi^ 

^TTtR csf^—^ I 


*i?K*i»nFar 

f«&tfSi 5 ? r«fetf^=T AE »r?wt®rsi 

^ ^t?r iS!t(tm wtcsitfiw 5C5C51 


ffei^tfsn I <4^ 

sft^ f^^tfiH AE. Rw f^i^^ 

A ^ f^f^ E ! 

?W A '®rtr5 ^®fi?r5r A 

C«tC5l^ I f%^t- 

E ’Efi^ Ec^c?! vr^Epsr i 

A 1^^?rl E-^ ^5Tt?f«tC^ 

^ m «fC3i f^tf^ 

A E c>m ; c^Pi fw 
'sfSfl ?rtw =n I ^nrfr-fwf^c??? 

«rtf^ ^ ^ ^ 


I RgrttEif ififB 'ii^fS ^ift^ I 
^5rfc5f oq?|y ^trifiT 
^ ^ I 

f«&tfirn A—f%&tr?R A-^ ^srfc^sqr 

C?l^«1 (retinol) I '5(C-{?p jpq^ ' i ^ 
^ I >2|tff^ ^ c^=? A, I 

Ae '5rr*JC5I At (dehydro¬ 

vitamin A,) I f%^r%!r A #kw«?r 

I A ?rtE|EC^ c^ csit^ 

-ifr^5? '®rf3R*i *itRr ^11 3rt?!W!f 
^ A-^ 5?r!t (» ^=pn ^aj^t 

(night blindnesf) <t<n» ^ ’Itc^ » ff? 


«FCSW, ^st^R^-700 006 



1978 ] 


^ ^ C«fC?;1C«t®!%t« (xero¬ 
phthalmia) ^ »rfC^ I =?t%1 (cornea) 

I 

C^tsr (Karrer, 1933) 

A^ «hfC5i f,am^ (synthetically) ^^^1- 
^srtal’te=J'N’ (bcta-ionone) I 

cJifB«rf?i Ai c<c^ wfsffB <£i^ I 

(Wet, 1947) A, 

I wtTi '®rfc? I 

(Van Dorp) 

(retionic acid) ’VC?t=f (1946) , 

fBspitiJ (Tishler) ^ 

A-cs (1949) I 

A, 5^1 ?j?i U3?t^ 

%tr?i ?rt>5its( sftc^ I 3r{r^^ -s ^ 

f^tf^ 'srfClr: I *1^ <£iT. 9r®t*Tf^t5I, 

¥C3T 'oW, A, I 

jpT «tniter4i5 ^ 

^ A,-^^ ^T|t^ ^—- 

(?i ^tiii:*i m'to^ w$ 

5j5icj ^ I a f^f%a 

>rtt'^f^^tt^ c?^ ?iT^i ^5ir®'Q 
At I At 

*1^ i? '®RS 

^ c^pf f%^tf^5T dr5«=i wi 

m I %i, 

>ipi* =rWf^«( "5?^ ^ srtc^is I 

Aj C'^W c^ Csrt’T ^ 

(hypcrvitaminosis ) 
?rc5f I Ai-J5^ (31^1^ 

(3tPt^5 I 

E—1920 ^ iTi^ ^Ttf^C^'tf%t 
Mw|aiCT?i fwh?r ^ f^^ f ^fi? 'srtf^ii 

t wrai ^ will ^ C#I I 

^rwcii E ?n ann ^ 


sn I twtfifi ^awf^i ^tta'fl 

^ ac^C4T5{ (tocopherol) i 

«tii^ nm E 

>4^ ^rfTff^sc «{tc® ’iii-'srN '«(fci' I 

(vegetable oil), 

ijtC^, >l1*vC5!, C®‘ii1f^<$l^1^Cit (dairy products), 
l^’i '®it^ t^f%a f^tfijsi 

^^Ii!l1 I '-^-^^US ^5rtT?f3 

( alpha'^ocopherol) I CWfu (Karrcr, 
1938) (±)'sit^Rsl k^1cj??i?i <2iMr.iq 

I ^TU’l^l iFCifJf (Smith), 

1942 I 

»m1c?l^ ^ E 5J^ 

3f®<3 I OK^ 5lt?l 'sttCT ^1 I m *lfl‘-5 

c^c<is ^tc^ ^tc^g ^r.^i ^1C2PI <sjt^?i^. 

<A^ ^tiiii 51^11 E 

'®">3^y ^11 C4it=r <21^ 

fBjs m =111 -(ficif f^- 

f^w'-ii f% ^i=r« "WW I 
f^^-R Rjl^ ®tciici?f8f (Human Nutrition 

and Dietetics) uj| rwIrI ^ 

=f^ ’lW^®tt?l Rio?—R!I1 

I R Rt'^'<9 (R i2r?(fS '5(®t^ c?# 

<?lp[ ^^1w E %5f ^5t05 

cRt^T f%=ri r 

E-R?IR'®K C«ICR RtRtW 
^0® i 'M R«flR Rt'x’lC^^l 

rrMI^wi i ^ 3 cf’^ri 

I ^ ^ cm 1%^tf5pr 

E-^?l a 5pl <311^ Wit^ 

5i^wto4 fR<?i R?rl ^ f% I ^ 
%:ni (xof Ws m c=mt 

{?T!R E t%| 
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mt^ ^ fw*f f aivsn ^ 


^ =n I ’*nw (?fr5r 
?FtW ^pfratc^ E 

•t%tt«i ^ I <4^ sfN ^ I 

C^ E ^ ^*T|i:?I 

'®if^t?r c^ i2«'« I 

’TWl Tin, 5iti ?F5i[n^ ^ nf^ 
’Sfn^T'^i ^?i isn (?K^ fsfetiTT’E fenTtnl I 
l^cnn ’lu frsst^t^ri ^ f*iT.tc« 

I 

cfn ifnnffn i f^f^ii -n^s=tsiwt 

?rc«t^, irfcfn f^tfnT-E i Tfem 

f^&ff^H-E ^srfci^ (2ffn I Tiipn >5^ «1 
I ^rfni:®ft Pt^c?n c^ 5c«rsJ 

*tfnnc^ Ttan ^c^cn TTlt ®t«ptw! 
«rf*ic^ I '®rt«rTl5T TfC5c?T Ti cTcn 
5{t5tl Ciirfw ^’Tc^ I 'ntcim 
E. Tfc^fn TitTilT '5i*itcn“R 

^cnc^, Ttm Intern «r?cT <?'TcfT Tfcifn 


®tinfn «r:®« f^tf^ E (SKntw^ 
'8rt^ ^stsFNwi nc5R i 

f^feff«r«i AE—^^ wfitfi fWfr 

nfn QT'l ( M. Morioka) ^ 

(S. Kitamura)' AE 

Tcnc^ 1 <2t^ <2t®ft#t I f%^=f 

A-l I ^nnfS 2.3, 5, 3^1^l- 

(2,3,5—trimethylhydroquiaone) I 
iim fnr^i 'SRC'CT f^s^tf^ ^'sfn 

T»f I nntnT-f^tcT T'crit^ t® 5 'Win, 

'3tcn fi&tfTT i cntc^fn 

(clinicyil) Ttcntsif^TTrs? (bio¬ 
logical) 15 ^^ ?cnc^; t^I'Q i 

iPBa(7—ertcs?! nc*o cnt%^ A 

f^f^ E ^’ntm 1 %^ Wf ^ I 

tsirfS ^fi> n5?R?) 1 

jften wi 3fcn I ^^[ntc«i 

«1 Tirn I »i^ I 

'sttMct^ fnspi I 


^sffian 

^ f^wTsi >i^<at?p4t»n « cm 

fwt^ f^jp finKt^ «r^f«nr mw\i^^ 'Bitcnt*?*! : 

Jiw: f^BtatfipiW Ti ^: *tt«f’ll "twr w 

'Blfij’l : 2«rt CTaWfifl *78 ’TO : ^fW’T 5>1 

»it«<l ilas-itill« ftwtH «RPlt^ ifl,|t<(t«*tw ^ ’TTO1 WHipn 


OKI 




nti(CTar»!tfr 

^1 CWZ^ -att^twr ‘«IWW ^ 

wst^ iAV. ‘'5rf«:^tn* c?c^9 Ptftwti 

sjtarl ^<t^l c^ 45*1 «tc^ ^*1 

*nw—r 

'srWm Ofc? <2fN^^ '^-«ttN, m^' c^< ^ 

wtp?! TtHt^rf t3R[t«f?it^ mc^y Wf n^icaitw 

^rWf^*( c^ R» 

<*rhsr® ^ 5 ^ =Ttw^i C9i«f?:^ '«rWc*i?i 
=01*111:?^ WM 'srWc^f^ “tf^ ^ w® ^ I I 'srt^lr^ra ^ tT^ ^ 

(TtBfcgr 'srNtcifij '®t'Ql(ni?i ^ W7?i 'tf^ f5f%«*»ri 

w® <«i1c?p I ^ *tt^ ^rppil ’f%t5r5rl 1 m7s^y 

:5t9t?r^il#t ^Ti] n^ f¥% 

wt?i. ^rc5^'srWw^ wf^i^ 4«R 4^ 'Sff^ ^5 c?pt, 

5?t»rl viPT* srW wt ^1 CftC’flJ C'^ 'Slt^ 4R?=T f¥(i l” fl’<J 

^C"® I 'srtef^tsi *r>l^ 4^1 fiTN '5ll^sfl'®t<( t^5f% ^’FJ fW( ^1 C^C®’^ 

^1 ^ c^ I (TOf ^'Q^i «rWc»f?i 'TOtw 

(sUft^r <ii^«t ^sfT-Q ^®ft=n .=n » n^«i® ^rfu i sfsj f4=rj ^rl®tt 4?rt?t 

®^5r4t5r nf^«i *f^ ®*n ’rt'rf^'i ^rWw si?i5{ 5rpi*fl 

^(3f9 Wtc*!, %-W ^tWPt^ C*K3f 4® I fWCSj 

'e ^ (Stc^t^ wtll W?1 froflC^R ®1 ^ C4H W^I, »rNt!i<t^ ^1 

'»nrf4 =n ^ »mn Thi ^ i 'srt^ c«i#r^ts l%ffl i n^y 

f®t4^*n- ^ ^*^5 1^4t5T 's wtw wfThi, ^<ftTt?f, 

I ^ ^iw 'SfW^ 'fl4<st^ «R<)tsrhi vipi*. ^s^sTtn 

^ 4® CJf«fl c=^ c^ltfe Fhfftif «ftTr?I «sr^«i 

4*^1 ^ wt^ «R^ 3K^i i(c?r ffitf^ f^ff^ 

•F/7, ssm, «rft, f^, s^lW’x 37, cwrt%} at®, 4t5prNl‘700 037 
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w? ^ ^ 

f%c^ <2rtr ws?, c^ «rW3 «rfeB55T ^ wfjRw 
^sr^wt siteT, ^ f%:!f?f ^srtf?tof «rf?:B5=r i 
^ ^ ^ ^{ t^fw I 

'5{tN t%f%^ ^tf^, '-^ t^f^. 

^5C?ra 'Ki:f5f^1i*i ^ f%?|T{ 

'-n c^« ^rtj c’fc^JT i *rf^«rr?:’f, 
c^ ^n c^t^ (3[tc’t ^’tc^ ^1 
^tn^?i ^ic*(j 3R‘i 

I f%f% 'arr?r« =!i5i!:«^r, “«rffw f5l%w 

^'fsr!^ 'srtirf^ 
^rWrsrtm ^ i '®rr?tm <2r% 

'»rf'Hl^ ^ c^rfc^ ^rf^TNPc^ 

‘?i*prf^ 3 tH^’ "siW?! 

«<ff^«ii, *wrf?J srM^’ 
srw cm^ r 

=^whrfe9n, ^ f^<!.5r?F 

«rrft^ ^5t?r^ f5f^5.»rl =^c^, <m‘^ 

wtai ^^1 I 1%f% 

m%i ^ “f jfi ^*1 ^?it^ 
'srf'^to ^ ^ I 

nf¥n^?i'e «rr^Thr:«m jfW, upr•^ 

'srfc? I cf^ 

'8 "ifWl ^aR ?n 


C 31^ 29 wm 

nm ^ ^ i” ’rf^*riw, 
Thstf^ =rt!?trr '« 'W 

c?rte?f?f ?c^, ^srhP^ 

c^ I 

wl ^ I 

c*i^, 8 Pt%l '«rhi« 

c^f*t 5^!:^ f^«fi?R 

i%#r® I =rf n^srrf^^Tf* cs^sr^ 
ii” ^ c^f?l ^3iiir =?1 

'SflTT^ fir^«| TO 

c«ic^ ^ c^ ‘*Tfej I f^> ^rt^rhi 
RtrNl ^1 *i'® '^'f'Q 

cirfc’i^ *rr^ (Rt I mm ^ f^-ra 

t 

^5(1 ^1 (M^ 15t%1 R5?TtC?r Rt^lCTR 
Rwt’t’ =51 ‘«rf^5wW’ 

^«i, =11 CtfCR Fff^?Nf ’TNI rc^ c=if*f 
Rt5^ <sj^«i atc’t?! ^«i *rtc9, 

'5riiic=iw?i I 

’fSfj §S, ‘iPPs ’iMv® t% 
mi ^ OT 5pr =rrit^iRii 
^ I 


55«?t5 ^wt=i ^1? ^c=»?5j ^ffi nv[9^ CT. «tin m 

1978 »itc»i9 wt® 'itc?! cinj §r*fi aocxt 1978, ^<(t 

¥t:w I 


14 % %»Wf. 1977 
ITCWJW W5I 

W-700 006 


♦#!? 
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“Seriousness of a mathemati'- 
cal theorem lies not in its 
practical consequences but in 
the significance of the mathe¬ 
matical ideas which it con¬ 
tains..there are two things 

a certain generality and a 
certain depth.” 

G. H. Hardy 

1877 

1947 

fapc^i? c<f»Tt9 TOf I fm 

W W r c?lt«r =BtC^ 9 m «?! m %C 9 fe 

C9»lt9 9^ C9C^ f9f C»rt9tC«9 I C^tt9 m 

91^1 911 

HR 9:9 9955 C 9 st 9 <wmm:^9 95^91 9C95I m 99, If9 ^tf99TtW 
9f995f9W 9^J3P 5t9*5 9t1% I 15[C^ C9»ft, ^t9 fa|!C9^ I 
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mt^ «Iwfn [ 31^ 

1877 7^ c^awtfll aptscf*! WTi*at^ « 

^^t-5il f^i ^tw c^P( 

^T«ci ff«T m 1 cfc»i I 4 fir? <iwfec»R 

1 C^^ff 1 "I-*? fifC^ ?C=«I I CfC^ ^ I 

'e^ siari>a ^^^vn «it^? fwn \ ^tw si^cn 

c«tv *1^ c^ \ 8 ^c»i 

I *tf^?|St^ ^VS CH«»1l»l5R I 9 

ttfl c?c'*r HC5Jr =!p^c«a[ ^ cnm cn ^f^uc« c^^^ *tr^ 

ftn 'SI c^t^>ni I 

c»f'«tt»t^t?i i^tf^ t5^ ^t»y i apt^fii •sfc^’P «f«m 

iic«^ I c»r^t'e ^1515 ^^ ?Pt«*i «r«f5i 

iK^ I ?C9 m 5|i:»iffC9R CT, f«fsi ^tit^ 

'et ^Vi m c^u8 m 1 

t5 ?rtf^ 'ipf 5f% cnw!? I 

*^P1 c*f^ c^i^f3icif?r ^t^ i 

CWl»nr ^t*r« c^NT?r i c*t ji^rt ‘«»t ‘A Fellow 

at Trinity’ i t«C’» "sit^l i 

tflc»irf»f (Tspc^ii er^ I 3pt'e?it»r' '3Wt«i ^ 

^«3il mp{^^ c^z^\ im—mvf %»t ^9^\ Tt*r f?tf 

C’tri'T sp^ ^C?l C^C*!5l I «fCT ^ I 

fsttw? «ltai^ f?CSf IFT'e?11»f'"^f?l ^«ii cw ?;«f I l[tf?5« 

?»i 3Pt'«’fftc»i^ W9 »ft*(t?i*i cum'e c<pc»n ^r9 f«f^ c^ n1Mz^^ 

1 1^^ c’PC»Tl wcw I c^ '*t« 

^’<(1 ^ ^ I CT^'e ^eicv® C^t®! ^11 

<^^r*r c^ ^t^t« *t^cws!. c^ W-^iTc^l 

f^c^Ti^ I 'siti f®, f«. «it^. 5rt^i mm i 

c^cwic?? 5tftw TCI c^ptsT c’^'5^9! «rT«ttc« *tt«cw5f ^ \ irtf^ ^TfHci 
^k*T!i—fsrr^ f^^i i m *rT'e«i ntff 

ntH «rc» fm t 

9M mtrn I li} »fii( 3 i wizmK (G. H. Love) *fzw nf^ww i ^ 

siffew irtc«l?! 'Cours d’ Analyse’ •r?C« OR i '«t CSW 

’l»i ^its I of<it»R ^ asm'^f i ’tftcR >rf«wtnw =ij»w 
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•ftCTR I ^ 'ff<t5J « €t<r5» CSWII %C*I& 

1900 ^tm W'H <?K»ri ^5t i 

^ 9ii^n\f^ fktm «it« »«¥ f^wt^ ij’wwt 1901 f%<«r 

*rt!? I 1906 *it»i 13 C5?^far«r ^t«f i 

1919 c<rc^ 1931 »it*n ^tw ^t’s 'ait^t?i c^?i^w-«u 

'^tzm ^Tfr^tc^ **ttc?P5i I ^tw 

'^z^^kc^^ I 

wtajt^Tl c»f^ ^iw ’if^ ^ I 

»ii^ f5»itc^ 1910 ^n 33 ufisif. ^T9. ^£m, 

^ c¥c“t-f^c*rc*r »i'?it=i’st55!p »rf« \ 

i^t®T c»it»lt^0 >^\^ ‘Copley medal’ i 

«js^spTstc^ ^ts? 5ptw ?|J?tfl I 

‘Slfnc^s W’lC^ '6 ?IC91f I 

^t?[ «*rt?r 50 ^ 300’? ^*t? cHlf»i^ «i^t»r 

«t? C?f^? >6 ?W^WC=l? I 1?'®^ C^tJR 

ft?? ft»I 5rt ?tC« ?tf^? c?'^ftl?r C^t I '5rz:*t'sp?r (Theory of 

functions), »T’’*fTt (Theory of numbers)—5?? ?C??? 1 ?»K'® 

CMC*TC? »^?? 'e cfc»tftist?^ ^ftc?5? (analytical mathematics) 

fefts ?5C? t 

cait^ (divergent scries) C?? ?7l»i1w C? I*S<11« 

f^fti C??i^l?=l, ^1 5|tW *tftfi^ I ?l?l? iH?* ft ft* 5 i (lattice 

points in a circle) ?It^n? C?? 3^C?si I %1?ilwsi? 

ft»1W5T (partition of numbers) ftt? ?1W ?l?R i »l‘v?)t? ^U^ 

»r'v?l1l?f %tc? ftft? ftl»^l? c?.?1 ?t?—1??5? 

5-54.0-4 + l-3+2-3+l+l*2+2+l-2 + l + H-l« 1 + 1^14-1 
+ 1 , P(^ ?f? ?»11 ??, C«>1?rt? 5-C?? 5^?iwrc? CTt’fW '•tn ?i?1 

?tii p(5)*7. c? c?Ji5i »rt?ri P(n>w?t»i 

ft<f ^?r9 itf^ C? ^*11? C?? ?FC?R, w\ ^ <1?if« (circle method) ?rrCT>tftftw i 
C? ?»? (prime number) ?iTci, '®t? ai?f^ 

ce?en1i>)t*t1l? <tftw (Rienaann-Zeta function) 

^^V% wm nitm cn '•tfill??? e^^ti 



^ WW ^ 131^ 2^ ^ 

I «rc5i¥ ^tm ^icw =i1pt 

c«r? I ot:i, C^t®®^C^ «r«l'«l (Goldbach’s hypothesis) cn CW 

CWt^ WTI (even number) ^ »iwr^ CTt’WFST j (24*7 + 17)1 

^ 3?FC? «ef«rfl ¥C«5t, c^^pT^ »T''*rJl 3^ 

^wrtl C^N^»t j '«?rTf9< (Waring) ^mU cn, C¥tsi 

4cfe 9^ (cube), 19^ (biquadrates) ^Ttff 

%arW C»T^1 ait? I C^U 

>1?^ f^c? 's[C5i^ ^i:??*fi-<taj i car^aftcsi • 

«rt«'Q 'Sirsi^ fflc? apt^ apcic^si I c?5isi, ?ap (orders of 

infinity), (diphantine [equations), C?W»r 

(Bessel’s functions), (inequalities) i 

I ^T? 'ai^iftsi 

fsi?? (Hardy-Weiner law) «KiWiiii-f^®TCi? (science of genetics) 

?orcf, i£[ »r^c?» ffcsisj i -site? 

=?*«!?, <6 n#? I fnartc’ft^i^r-tn? \^2-? 

^C^?l (irrationality of ^ 2 ) ^C8j<f =vc?3? t ^<ni 

^i:^! fwzvzw ^*t? ifl? «i«T? *tr^f 1 

c?^t»T c^z^ 5^c?ci? I r’f«^tc^T?tc»i? 

wn 5tRc® W,^^ ^9(n ^tci? I C?ai5r, 8712=4X2178 

?1 9801 = 9X1089 «l«^t«. ffCH uiapi^j^p 4 'e «i?Pl^?5 9 f^? 

«•! 5Wr»T ^9!? Irtt? I 5lWt? ?]tnT? tp»!—»il?ap*i; «l1? capt^l'e 

»!W1 c^t I ^1% ?»n:^sr, 'iiar? «c?» c^^ii—f4<« »«i c?»tR 

"«?»? C5lt I 

'^t? Cil’atl f®<»i ‘A Course of Pure Mathematics’ *6 

‘Theory of Numbers’ (Wright >r?caitt5t) itajctf? "sr?"? « 

‘A mathematician’s Apology’ irtca? 1 ^ 

iptf®? artnp Uvf^tz^ «II% I lt5RT!i[«r3tt¥ *p??ttl 

?tsiT5if^c?* ^twtcw? cnt^" wi^t® 

cm ^^C9 I ^ ^ ’fic^ i 
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C«P2Rit?t, 1978 ] 

^f? ^1 a«t^ • 

«»<!? «fTf^ 'sqtf^ '« mw ^1w 

C<1C?lff“-C^t5l^1 «i i” 

fsfi^ fe*!^ I 5rc5| 5?Bi:\i5f »fyq; i 

^rflrt3 ^Tt^tfl I C'^»ii i 

^Vi C5Tt^ C^ ^tC»Tl C^®tC5 I C^t=?'Q CtCffl I ‘*^1 ^1 I s;«fC^ 

9\^ CT <il5|' ntits ^8^t? ^C^iT^f 3p^ ^tC®Tl I 

=9^11 ?•! <i&1 c^*?c« I ^ICfl [ c^flsi 

wt5itc®m, fapcspfe irtd 

’5pr=ft?[ I 

fm c^^^ i f#c?pc^?r ^'»fl ^T»i^t»ir®;^ \ 

^}\^ c^t^ f«ii»t^ (:«?!=»'« C'<f»!Ci5^ 

I'srtfw.” 

=9t^^ C^CIg (spin) 'Sl<'t^ C<!5t(:»|1 

=iC9ff«!'«^itc?« T^m ^f^ltfS ?fc«t5 » 

i£i^ 'in f^c«F« 5f5jai« M i ^^n ^Tc^ 

C»rt»ft^l^ Copley medal C»f’?[t?r C^t^*H ^9t®T hfn C^»I si^^T 
*"^us ^ts(t« f?5? v£ii:w!i, ^^zm uii*?ii un^ ^cir c^si 

^•?lt=l Cf^ttC'® 5t^C^si l” 

»i% ?tf® 1947 ^izm i»rt f5tw ^n\ ^n 
'^tC^ Copley medal c«f*3t? sp^it f^®T i 

1. Variety of Men—C. P. Snow 

2. Life Sketch— E. C. Titchmarsh (Collected Papers of Hardy 
and Littlcwood—Vol. I) 

3. A Mathematician’s Apology—G. H. Hardy 

4. Srinivasa Ramanujan—Suresh Ram 

__ ___ 

2/l/B ♦it?, 029 




pat x^Hcxsrt'xi 

C^'NI M 

c^®itf»r'a5 *f5ftc<f?i ^1 ^«rt?f ^(tv^ *, «t^ 

t£i^ 15^ «pt^"ti sit^t^tf% ^mvs *mil ^ I wva 

(mobility) 5rt?[ '*rtt»lT’ft9 (optical properties) 

iiic^p I «qtCM «?J«!-C^»Ttr>ni 

«tsi'«»ft« (Reinitzer) ^^^^ tm Wlm^ i «?t«r »l%3 

'BTCiT^^fii «?i9r-c?p»TR»fir ^T5i c-nc? I c?^ c-nre ct «rtH «rf% ^-*t’i^ 

si^i!i ?F:»y ^?r ’RC<fi *f^tC 5 

I f?C»TC^ (cholesteryl ben 2 oatc)-aw 

<«f«r5| iS{TC»r ; ta^T^I C^^\ I 

^»i-c^8it»T «ft1f^’<p I '»iti 

'5ft^f«?l tilt hTO (electrical 

anisotropy) 1 a?5i^i(^srm «tCfTt ^5 ^tw ^«»T- 

f^or ^»!ct I «f*f ^wciu ^ 9 [ ftc’Tcw 

*ft?i c’fjif tan c®')'?: tant 

cviaj fnf%n «2rcnT^ t tac??i ^rat-^Tn, »i?i» « ^csn #1^ 1 

cn c^®ft»ic^ ^tn^efcstc’t n^ni ntn (thermo¬ 
tropic) nnl (nematic), 

cnstcr.^tfn^ (cholesteric) (smectic) l ti^l^l ntwn 

^in mim <ifi*i^ nln (lyotropic) c^i'^^ins'e 'it’i ’^«lf 

*f’11 (neat phase), cs^siti^irsifl (viscous phase) 

tant ?*fi (middle phase) 1 ^nvj-cn'ntr'w 

tant ’tHT'itf*! I tat mwtwi mn 

ticn ; ‘at fn5Jtr»T (disorder) I 

tiw n^'^vs 'aftn^ttctn ^ant tat ^‘l:!»fii 

(optically active) ^ i 

«t*r ^fcnt’f nt nnt*tn tan ^t=i tant 

C%m «in^:i! ^»i1n phase transition) < %% ^ Clh^^ 
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(double refraction), (scattering). 

WT (flow properties)— 

<*wirt« ^*CT I ^k5i?r w^si 

cwt»r ■®rtc9!t5f)5 

c^tc5\^f^¥ ^»T-c¥»itt»r ^ i 

(perturbation) i C’TO— 

^<t*rnrtc^ m ^^gisT 

ft® nffl^¥ ff—wft*! cfc¥ >i^«r ¥tfnf ^zm i f¥ ffwf 

Cii¥f1 fOTi ¥tf f ¥ftf f® ¥¥^t fCf I 

¥t*t5rrajtf ’Itf^icsT ^zm —aO^C Cfc¥ 250”C 

®t*tsitari tf ^sr ¥f 1 ftf ^far i «aft^ 

C¥aTtt»rf «lttf1 ^t¥^f «ft?tTC‘»tf ¥t=Tl C«ltf I ^v»f- 

«fiTC¥ v»TT*I-C¥»Tti:^« ^¥^1 C?jfe lC®f f5 I i«| Cttft^t 

¥» ¥It51»ltf C¥TWf ¥tsrl «f¥t¥ Cft^t 

¥TW «flC¥ ¥tC¥ ¥tf^^:irCW5! » Sflftf*! f5*ftf¥ 

¥¥Tft¥ ^ fCftf ^5^1 Cft¥fTf ¥C5r ¥f»T-C¥»lTC»rf CJT^ fTfftf ¥f1 ff | 
«fF^¥ fTt^ft'srtfV *t¥r^f ^tw ^ f?ci5 c*n:?itf i 

ft»it«^¥ ^c«f ^tgrfcfHr 551 

®iTft ft»rtflf2[¥ ^fTc<f ^ cft:¥ *r?t< cffflcf f^m cm^umw 

'ilC¥ fpiftf ¥f1 ftf t ^t^f^¥¥f ftfl fff«f hl^f¥¥ ftara 

♦tftf (electrical display screen) m flfftf i «fr5^¥ c^filf%>R 

f1 CfC¥ a»f ^¥t<. f^CWfl C¥T5I 'SftC^n 

¥Cf m i «rf^¥fir5 ¥[tc»rrc¥ *ttftf cw^ ^ 

cQf? ^ ¥ ttf, Hi? ^1 ^ «ltt:»ItC¥ ^<f«. ¥fTs? 

¥rf¥ft¥ ^tf CW’*(1 ¥tf I >^Tftf*r5TCf ^t»T ¥tw 

cff sn I ¥tt ♦t?t<^f»n:¥ »iffai c^f«»t5f *iftf ^91^ 

•rwtwtsi tflf fifftf ft55 I ‘«ft¥l 

fCfl #tti?, ^•lt¥^¥¥ (light shutter) %»rC¥, ¥rt¥f*r 

(operating voltage) A^% (power consumption) ¥f ?¥•! 

aqtftClCCsif ffC#»r¥ 5t^f¥ (indicator dial) fesfCf aBj:TO¥ fjfftf 
¥11 CICTI *tttl I 

wm whtiticw iwl irar^fw 11 i 
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[ 31»5«( 2f 


Kmi^ '»II5 

‘4i^< c?«(tc5it?r wc?r f^f%i 

^ftv f?c^ '^ts? ^pcn wr^ i 




s?t^t^ttW5?-5aF =^1 nitrogen cycle, sap ?«i, 

CT c^t5? I «rff^r^ 

SC3FH til’ipi?! 'Slfel Cf'<f€'» I ’t^sit'i 

I ^ ofi»i c^i^ 

C*f'*rC'® ‘^'Q'51 C'«fTt&^=l (protein) 

«?»rl • ^fe’f '® 

^tw 1 C^t0^ ^ ^ =it^i:§twc«« 

C^t5» ^feW ^1 4Ert% *4^ W ‘ 

ji?Uiwt^9 ^f«w, c^st=T—-*1^4. c^®r\ 

^T^cimifst ^r«i «ii^ f-t^r? '«© 

(nodules) ^f?r fs ^T?{ sijifi CSt^ Cft^ ^tl ^Pf ^ 

I ^’4^ ^f%W »ll^ ’*(t?r '3t^*t * 

f5(faPB i 

^f?'e ’5tt^-^’'*tti’T?i >iw tsn^sl ‘*1?®* ift^wc^ 

c^i)c»ii «ic9P ^t^ii|ti«fW’8 *ttw 5il I 

€ifNr.^ 

^ '®r3it^ ait^f^’^-■^’5^1^'® ^f^fiiv 

mw f^Kt TO 5(ttdltwii-m?i-'st«t^® i to #« to 
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yor ^ ^rtt^cqi •Tc? i ^t^vs 

^1 ■si^c^K w %«1 ’«ntf^ srt^dl^ 

C59ltif fu I ^<riT Pf?Fc^ »rtftc*iT c^jrv W 

N2+02=»2N0; 2 NO+O 2 - 2 NO 2 
3 NO 2 + H 2 O - 2 HNO 3 + NO 

'Slt^t?! ’TtW *tR5T 

*f5R «ntcmfS»?1 (ammonia) 

1 ’Wjtwtfq^rl w%« (nitrosifying) 

^1 (nitrite) 1^9 l 

(nitrifying) ^f?l1 =?t^clcfe^ 

«it»r c??»rf^ (denitrifying) 

=it^ritc«Pi 9t?r «it’s 1 

•ii^ st^fsca sti^wa 

■srtl^ c^^sf ^%C^, C«C^ <2rT%^, '« «lt% CW5 C’«fC’V 

5itl& c^z^ «»tc»T I «r%irtc« 

artfrlrrBjF^ pap (nitrogen cycle) 1 -«rt=5Pr«^ 

%?i ^tc»! I mz^ dj^ «rf^iitc<p ^v\^ 159 1 

* ? c^t: 


1%i?»Pr f%®8f« 

»Tr®iasrtar f^wT=i »i^*ar^«^tiTi « c^iapi 9 ^ cw 

^ ni«»l ^11 f1ai-?t?«*t ^ 

^ ®c^ w^fi c*f^i ^tflt 15^ sit6,1978» 

17 ^ dif«f*f, 1978, -f?i1 ysT di?Tt «(t:^?^*fa{ »Ttv3irf C**!! 

®tfi«r 3U»f flrtf(^, 1978, 28c*r cipaF^I), 1978 

irt^ ^-31 I 


5 



'ft'8 

c^c^ cwit^p ■sr^'^fsf wj nffT i m *it^i 

c<ifC3¥^ ^jt^!??j cnc^ cn >urg nc«a 

^t¥l& 55WCf m I m9 C^T«f& ^tfl ^Tff I*Cf s 

tif»if^^ ???c^ =>11 c^^^^ ^c?i T 

2. 'e. f^sicwi?! c»lt9tfl ^t« '« 

?« f?c5 CTts^t^ ^r?!*r'$ ?»5?ict5 ^9\] |f»i I «rs?*i c*ti5t« 

«rt^ c<rc^ ^5j «rt^ fv:^^ ct?pc^ 

apiit^w fsrc? r.^K^ I ifa vu^ «ft^ '««?? 

•ttt^ C»lt?t?l 3psit^C^ f^Cf 

^t^«T r ^gw«l *tc?! C?’«ri C^»T ; «T^»T?I C*Tt5t?f ^C?P ^ 1 '%^, 

f^sfr»i?i& I c^^ ’tt^ Vf T 

3. cn c^PtR *f?jarri« c^^z^ *mv^w «%n"*tir ^«ti c^rt^si 

^®tt ‘»^'f^:3p I ft^l «i5rt?? c^hc»n? 

c«rt^>5? I »t^i 'sitci?, «f^«- «ffi(t=*- 

^tc?^ ^»wr 5r»r f^?il ^vs, 'si<t< vuc«p ^X9?r 

c^z^ c^c'51 5t? I i^t^i ^t5 

^'691 I ^1 ^\ ? 

4. T^z^ ’wl ^t^, us)5f 1^ f^w*i I 

c»! «rc^»f 1 5(c®T*it5«t& 'f'jtA «rt^c»i cn ciz^ 

ta sicvt^tcsi? f®^c? c?c^ I f^« »tr» ^ «R’?tjr cn f% 

^^z^ *ft^ f^ ? 

( m^t^ 89 ^) 


# f^‘»r, »r5 ^'s?! 





«lf«r¥ gptf% «’gri5^.?pf% ? 

'^far?1 ^ 15^1 a't's i?ar ♦ffe • 

tt^C»T C?t'9C»T nc'5 I 

ntm ^^ I «fll ^T91 ?»I C<^%^f^?l »TC15f5^ '6 «r»ff?JC“tlI ’’Tf » 

ijf »rf%» "sJliTT, <tC^lW5I 99 I 

55f*i'a ^t9 9t%f c?9, w ^Tw.w:^^ 

'8r«t9 «(?®l 59 ql I «ij^ C»l%C«Pt9^r9!<a mm Jtt^c^stcepsi «jfl[W- 

f^^i( ^%9C»f9 iiw 5^9 <2fg9 5irt^f&J5P «l(tf»[^ 

I C^tl99 ^CifT »irt«pi&9 'arjtfil^ «5ir^ 

9Tt9tW5ff »?{^ 99 «IT991 a5f% ?pf9 I 

* 15 S C9R, ^Jf^t^l-TOO 004 


iSTpT^ ’78 ’r?SIT1 *iS5R 0 ftfflK-a ggsTpTQ ‘“I^S’-ag gsfT^Tg 

♦rt«ft*ttf*< 

1- 2—•^c?t%il, 4—^t^captWfsT, 5—6—7—«J9t5i 

^•v. 9—-9t^f«, 10 -'Brfgsi, 11—aJtsi, 13—^^^, 15—i 

^•{9 C9C¥ f«IC9 

1—5ttsit9% 3—stC'st^'l. 7—8—9— 

10—<81199^, 11—>5Jt«fJ&N, 12—14—I 

f^esf^ 

*tfl9C?9 <1^ C9t9S *mU « ’lf3l9rr1&C¥ «f99t9t9l « 9t3i «939tC99 

«fC9tWCi| ’®rt9’6 C9^ ^Clt^'as 9*9t9 C9^ 9*TCf I f9®TCT9 f9f®« (999- 

9<®9 ^t9Pt^9 <9(991 «99l ^5t9 ( ^®f9, f955ti?(C?9 ^9^v «(59T«f9- j 

f«f%¥ ClfCT 9T9> CBC9 9t9, »f9f^& ) fi!C9 »19S9tf^1 =99t9 j 

WC« 9(1999 Wt9tC»1 9^1 »«’*nT‘»C^9 ^*l^ *!f99? ^19t»|C9 | 

9tt« 91 9H9(i:9lT^ C»191 9C91 «lf«9C99 fen9f9f^ j 

C*!9t 9t9t9^ 9Ci! ^1 ‘«t9 « f9®t9’-^ €r9St’9 ¥91 9C9 I j 



Pitra tfSro siT^ »i'«i^ ’rar^.^ 

•tMtnrf-r 


1 —; 

5—ftt5(^c*fll i 

«f5q^^ j 

8 —; 

9— QWm C^1i^ 

wiH *tf«^tfr?j ^?r 
«itf« w 55 'at^ 

10— f^5^5l5tC?5 -, 

11— 51 C5^5 ^l^^^ 5CB|^ 5fii^t*l •j^caifl «Jff^5t55 i 

12— »ff%*ff CMt5*l « ^Ca[5 «ltf55tl5 ( <:^51sitC^5 

f^Pfl ftwr^t ) ; 

14 —^5 '«%PR5 } 
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16— «ltf55l5» ; 

17— cfe^«attC55 ; 


18—C5tsi ^^5 «Jlf^5t55 ; 

^♦ri c«rc5 

2—»H5t f^5TT^ i 

*3-«r5tr55 ^t«fi5 59t »!"vajit^ ^rm 05 ^ 5 ; 

4—tt5 l5lf?l C5t5l ^ItC55 m «rt9«C5t5 i 

10—f5f«t'5 *5111155 »SfCai5 (£t5^5 ; 

13—C5T5 mm «in5tr55 r^^-l vfl^t %t5^|5 


14— «r^tifi r^wtw «it5f55 « 'sif^ «iwt«r% ’SfOT «r5^i; 

15 — C5 5ltw 5t*lt%« I 


___ cm^ 

• c*rt:—t^, cw^i— 


00 













1. tflw srrsto ^ siijy^^sTOH 

>ic?« 5iT5f& ^ Tu t a^^ ^?pp57 srr ^to'i at^®! i 

psfsw, eftin ^ ®F®rr*i?n?p ^^rsli siw t <£i'<iR'e jistt^ sitsI^' ^ 

ra I 

2. csnJiT <£1^5 atfT^f' I i£i^ sic^ CT ^rrm <m1^ 

^sf?f ^ ijrn;^ i < 9 ^ *i:<w¥ '§fc?fT <9^ <£i^ 

g*=m^ acm mi I ^sT 19 ^ 15 ^ t9?paT^ 'sfa^ar® 

w JTTC^ ’Eiw to «9?pt$ c^iJ?rg nrc^*; a^ W ' 

ar^ 5*to^ J^ce^ 1 

^astac^?-. toi 5n ^stco c^j^bt aic^^ ig^arci g*^W';-£r 2 r;s 1 
Nsra 3T^?9 =Tr 1 pri^na aii^ ^fJTTan;^ c^?f 

£Pi;ft ism ; 51 ;^^ ai?:^ sm jtt i 

3. a?T3TT®i::;^ t^to w '<^ fen ''®tc?|5 

(nuclear forces) ^ 1 w:;^ lai^ TO #f 1*5 X 10'‘ “ ??if*^- 

tsito?r ^s! 5 ^ 'STO TO f^"®! 5?si ‘mi ?rf ^ «n^^®i ^ fer ^ 1 feT*fk <9t 
^sTT^®! afe?f m’ (short range force) TO 1 «£i^ m »c;*};srro tf;t§ 

iato?l TO fel ^ ^ JBT 1 w;^$ i9^ CaiOi? <£ 1 #T !n^*T^' TO'G «9^ 

5TC3BI W5TT ^ 5?f I ^Hi:«f a?WT®lv3 ^?i1 1 

4. sic^fei^ w CTO m feitvs w «9^ 

^C55 PfPi I ‘^iTOC'SBf torsi Kfi' (Law of Conservation of Momentum) «ii7:;5TTC?r 
OT ^'6iiic«fa ^'55i;;ca tsi^ cia am i sro w Rc^siim calro aiici 1 


5it®a 

( 1 ) 

omt^Tatfjr 

^wt«r9 C^»11 ^im f«c& ^itaf^-— 

^^^l^ C«!^Cf ^f5( ^1% 

csit I nT<^ fm} 1 mm *a®, Jint-f i 



^ <lrai«ftwilii [ 3lfm f^ nvtfi 

’TOtr *r9tc»rts[tc« '®t»i, C9(m^ «rtf*r ww i m9 

'^tt^ 'etJRi < cwf^, ^’WR^ Tew wt^, wt^’ 

«few?l^ ^wefl f?’wR ‘iiw’iew wr i ^3fi wte^ ^cw 
wtir »ft?i^^ «ii^, fsiii f% 5^? ;itf% c^fRR CT, wtfir ^t^c»T wt»t 

wew c^t*Tl ^ew ^ew ^®r ?e<s?i c?^^lew i Tjiiri wrr, wtfai 

'?9^r® <«(te^ ^tfw?r ?r® »it®r ^t?i i w??’:’'®^ c?R 

f?e9ei? • sit^rta '^^wi >i^cw'Q ^*Tw*r 

f?RR I wt^ f«iT?f I 

«itf^ 'Q’:*rfl «ttta ?»l«it5i—cwtsiai C’^frirrwei ^t^e i ^wcw 

wtfsf cwtsftRae^ 3151^ 'aitwt*f1 cifRe? c?^ i 'srsj^ 

w^rt c?tcw sew c-n^r i 

wewtw c»rf9=t ^55 \ w f^sfl »iic*! ’I'eTa 

^CW? WtC5 I »rt»Jt?i*i I 

•flwfel =BW wte5?r jrt»f, wtMw, c’t^ifiTw 

ww (^sail) I “tW5 f%l 5(9, C9 WC9 CW’itCW <^C9 i ^?tW WC9 

*rtni9 »(w» ^9few 9tr«p s(l ^ptc?^ ^iw 1 'e?ri ^’wcs( g*t «?c?i 

WW wtf*( W9* 9S9»tT<f I 

«*f««rR ^stnar <?«rcw ^T«f Ifw P'Qwi ^9 c9*^ 

Jr f^T^9 (iiwtrtw srT^r^tesf ^w^rtw 

%9 c^c9 fwwtsf I ij^nsf cns(f5r^fer9 
^e<t ^t?t«rtfwwte9 cic^ c’fwtR^ fwwc?i 5§r%9 

fffa^tsi I fwwtfet9 "SI® 9T? C^CW ’•Ttf^wfel CWI^ 

9t? f?qt5l ^tew Jr C»r9 «rtw C’tWtR^ Wifi Wt9 
»HW Ci|ftf9^9 ^*tR wfew I 

wt’Tif^t 'ge»T ^ra wT^tw^i «*rTw c9rw 
«rt5 ^’Cirl^f9fet9 ^•TR «rt^«(tf^wtc9 >rt9t«i 

ift»iwtfil9 c^=( «flW^1 iiw ^ft’t ^ti(ilt9 I 

C-5tiftR 'W5I fifii mwift^ I WCif9 nf99t*l <il9S( 5C9 9tCW Wl5!tW9 
jfte3T9 9^91 ^fWc9 f?eif w^sTtar few wifwir «»|4 wr i 

c<T5( f#e9 c^ c^-eal wTiiwtR wfwR 9TW9t9 «19 

jftaatR JttRi Mzm 5j(f»Tt9 f?»ft5r 1 wtiiewi f»(iif9 «rm wwww ^ 

W?twl Wt’iw WW W9CW wp W1W1 Wt^w fWTW WW aR*t ^*fC91 


f^9 «rw cwei> f^®ft9 





■CTpf1?J 

<vW&nr 

•Wivsi 

i^ ai'sr 

t 


(?5fWc^r'2(tr*j^ 
tfejf 1 



91 


1078 ] 

I utt^ wm c«il <#tcf 

frttt« affjr«t Mi »!tM®i i ffi 

W:«Tfl ^V» CM*T 511 i t? Mtutsr CiT“t MtCll CMCM^ H^C^I I 

CM^?t« ?l« ^tfifl «rtM*T CMC^ MTsit® ^t»!tW1 t <ij 

KSB^fl cMM '*1'® *ij^^»1 ?|(® I i^'STC’^ C^*f f%f^1 *111 

®^1 «ft*Tl?l c^m niv>i I 

%«f ®TMc«if m c^t^l Mt9 c*ir»i cr9 

I ^im ^t?i« 

Ol^fet C#f&1 fw^ IiiqsJTCW' f^f»ft9 ^ f^ast WtM fwci}« ’I'MC * 

Mtfl I ^?jc^ fMCii i9^^Tsji«(| «i^^i»i1 

c^*f ^vi ^itc^i I 

frcMJi c^t^i art«rc¥« f^ain^ 

CaptSlttfetattf^ I ^«il 

cvst*itcffl ^»iff I 

C^tMfll fM*5t Mt? fiiw^ <2tf f<f®IC 

C^siSI ?FtC«f witfM':^! Mt® 

Mt® «{C1lt«f51 fi^ -ItM 

c3Pft?jTf^ «ii ^«ti I f3rtc?itf^»i *r^tfl «f®=i m?ic<?i ftaf*!— 

^^VIl ?ft«F ^Ttcatl^af, «c«<l «ntlMtf^*l F1:«« (3Fttfltf*P»T 1 



fM 2 


^*»&1 ^M1 =fl«n CM 

>!51^ ?f®5lMWtC*fB f^iSf*! ®CMJ 

^CM, 'StMl CM 

^tC'* afM^M 

5«^M1 I ffMtCM M®11 MtM 

wC®! 3fF%9 ft91 1 
ClFrtFtfiw-tijM 

cMtsif^? 9xm aw%i 519, f^% ‘iiMl 


M®C91^ CMtltf^ftM ^MtTB 9IMM CMtSjtf^MtM NTWM Mt® 

9fTtfMr^W'G MTMMtM ®M1 M9 I UtMtufSlMf ^,1 Mil®*!'®! ', ^*19« 

CMEJHfMltM MTMMtTM'Q MtMMTSiMl <lCMt®si \ t* 

wzm CMtMl ZW’iZ^ ^ Mtwt «rtMlM 



92 mpHm fitwm [ 31wn 29 

^1^ ’t«*t^t?f 31TU9 'ftcff^ c^i^ «rtwi HW 

591Z9 Sl1 I 

5t'8, «r»«rc*i >i5|8F 'ii^si, ^»r 1 

^'e 5c»T ’fTws ^1 «rtsi» 

»iw ^1 f^9!CS(T'ST« «1®! ^V9 

^ I ^ c«i*i:^1-^?il ^'351^ s^te i 

^ v4jv 5tsr5 cftfe ^^ptcir ^1 '®i® cft^ ^tcai 

iic*fT «t?} f^5? ^tsj5 f5[f»rcir ?t'e ^r® 

®5?c«r?! ^?>»f 5f®;T i ^ ar^^i 

sit« I f^z^ta c^tz^ c^totir z?® ^Z9 

®t«f ^IC*fI «ftc^ iW^«l 'Slt^I JSr^*l c^t^i CZp*tfel 

if^ 3?^«j fs[f^^ c^tan ac’^ %»! c*tcltfi!5t^r ^^tir 

apai»r ^c?r af?5«i ^5{ i w itzft«l« 

«ft5 «>t<r 5tzjcef?r ^ f?n 

«fN ^1 cft^1 wt-e I ^ ig^«i fVc?i 

Wt5f fercir I ®t«7 5|s^Cfl JRt'Q I 

‘iJZftW C^t^I *ttC35 C9in 

^^9 *1® f^F*%t?r ’f€t>*Pi fzifgii <i?t< 

»i®j c<ir§tf^itsr l•^ft?r to ar^rt^ mm 

cm^ m ^^1^1 op® c?rt<i miv 

’flt^l iS\9^h 9m c^»s«fi^ ^1 "aisr fmt to T?t®l t?c^ ^t<(1 

91V I 'ZStJJ ^«ttJ!t5» ^C5 ogs® m^VS WCST uq®f^ *ttC3f i^tZTJp fiji:^ 

'vt’fcww toi uq^>?cir ®?il (fsat 2) i C9m 

I sptii*) arcs^tsr® ’jfifif ♦il^ *tT«?1 ait5 ;?1, ®tit^l 

*tf^?rtc®i ^1 1%to ^»(t»rts» ^z^im arte® i 

^mm*\ c? ^*11 ^9f \5tt?9 c^'t’nu capTijTc^tirtf^ zrc»i i 

tn cmi emm ^1 %zm^ i 

€f^»fc® tut fe3?«i <i'3ir® ^9i\ ^ f^f%ii «i^«r m 

c®c3i i zi#j|;frif W^tf 

c?^am! I 



1978 ] ircwir 93 

^^9 c?rwrc^ ^w\ ^ii ^st^e >f?cv2n ¥ifi t 

«ft?r c»il%f^^Tir ^rrw ¥tC6? ^t?j <«fc?t«rs!W 
i opifir^ 

I ^jt^f^5il j^9\ nt^ff • 

<nn^ <9^^ 100 fij.^. 15 vstfsr caiit>?nbr^t(^ ^*tr^t?l^ <5[itf»!c^ 

f^cir 60 f5[.f%. mvf Brr»ii i niw 

t5 ^•T'stc^ Gius ctf'esi I 'Brn^jf^sil nc^i i ^TOC»ji 

f^C 5 ^ :g;?:'<f »i?f ^ 

^Bta ^*11 f?c^ '«iTt^R5»1-«r»T f^»f*i 

C9i9f cw'Gsi I r^f«i:w ’fJt?, «r»i 

^t«Tr*fi i^c9 I g*'^c?r «r»T-ifl?i sitsir® 

tftC^ I ^9\ ’^t^T^tfi? 'srtc^T, 

ts?i» ^ I 

tfl^ ^Jtojtii \ 

(Tftfet cfl?p i*f^tv*r ^^taitif (fuchsin) 

c5p*i^i 2 fs.fi^. «rc»T fer i 

^ 'srrlaajiisil ^t^<(tcsc m 

fM 3 1 f».f^. f.i?:»T cw«isi 15*1 'jo^^ «Ta 

'art?« 5 f^.fir. «r»i 9 tm\ 5 »i 1 •I’^r 91% «ijt^f^sil c<m ^ 1 

cf9!^»T ^tcf 'flc»T 5 Hir.fif. «r»r 

f?:« 9r.^ I (!ii3?H^ f?ci c^c« c?i»f «rt9 vBm\ 

I c?«ifl «C'<r '5rii«af5[m ^^c’h f^t'® 9.^ i 

*fw tc»T f^f’s «)jt^s(tw 

c^ irc«?f =siT*it'f1 ^c?r ’tlt'^1 i 

<0^ "sirl^r^i^i ca?t^ittfet«3ttf5p { Un 3) \ 

?F?i » «at ni*Nt? m ^^tssi^wf?' c*^t?*! «rf^?i« 

^*Ttc<? -Jttw c?»t^ n'rt< c»ic^ ^t^t? «»tcf i 

^ »i%?r *rf^ i>fit?»l csw, ^it^f^isT*? 

c»n5c»im ’f ftsr •nft^' «?•! cw art? (?^w ¥?r:^ *rtt? 1 

c«it?i «fliFHt? i?fi \ 

e 




94 mw >9 ^rwtn [ 31W? ^ »r>4Ti 

iiciri »rt«rt««r« c<rtwmt?r '4ti:¥ » w ^fs»»i?r 

•t4i5%'® wt^ftf^ 'sfffir tflf? 

I Cf5t5i c^1^ c^war 

^*frni ^?:»rf 'ej^^fs^^r ^ ♦rtcf =rl, 

c^'\^ »rt*>^c4 jfltwr 'Sftf^i ^cf ‘ f»! fi^ 

^• 151 ^ ’tk^rw i£Vs cw<n ftf cff»r cw*t’*'F si«t^"»m 

n ^tc^r ff f^sr to t w»t fi c^t^ 

artfr^f TOttfl Cf t=T ’rt tffl TO f^Cf CTO 

<1ft< «ffc*» Cft«fT«tTOf '»r‘3C^ fCff ftTO, ^Cf ^ CTO TO CTO 

^tf C5Cf Cft«fT^t>lTO 'ssi^acf '«it’f^4 f fCf I <il^ *tft<- 

tif»rf fff f^f^ir ?« ^tc¥ TOc»T ^Tt*ff cf^ri «Jtf 1 

f^cir«1 ftc's^tc^ c^i c^m ^1 fcf cffr® TO 1 

itf* 

• ’^-■:r!pr^, c«f5il~fiu^ 


[ 2 ] 

^C#lf*f'«t1 

f3r4tf ^*<11 «}TO »rt9tcfj TO 1 

TOff cft^ TO4t?i »i5if ItTO ?arncf to >itTO*t^ TOttnf 
(stream line) TO TOtff^ 5f 1 et^TffTO»lf ftn mx larTOf ^tf 
^^f^sr “stitc^ «lftf ^“tt^ «itf wi «tt«ttf^ =n fCf 

(turbulent) ftf ’aTf 1 f^sr cq^ »l*v?|slr '8(fTO 
Dai»rt«f TO»if ft^ ^cf f^rsr «tTOff ^ ftTO*’^ c*«c4f 

f'Sftf ^zn TO cto *4^ ^to fi c^t^r 

■fff-'®?8P ’PtCf h fi TO, f^TO TOf^ «5^c»l TO I “tlTO f»TO9f 

TO TOf«C^ ff« fsicw ^lTOl CTO ^1 

Cf W TOf I 

djf^ ^-rm ^TOf TO oEif^ irt^ be^t cTOt^tfs TOW TO 

^ (fsar 1) I C6i®l& TOf 10—15 cJ!.ff. «si4*v fjt»rr< TO 3 c*r:^, i 
q^i|f&f tnijiTO Wi «r*rf TO TOr<»n TOff 1^ Wi •rtTOl 
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wirtf), 1978 3 ncm bsfk 

^ irt^tcw bsft wv\ ’Tti I 

^z^^ -mtPTfl €pfti[ <tnfii^ TO 

TO?IC«I <fW f^»T ^1 C^turl f?i:5T Tflcnff f-f<1 

I cm tiiwrc^ 

c^^l f?C9T f^f'eir^TC^ i?c^ I 3f«»tt'¥ 

®?c»i ^*t?r ^?rc5f?r «f«t^ ^"131 1 ^ aj?r? 

«P?rt ^t5' '®r,?i f-{^t?i '«rtf 

*W1 ^ C’^W ^^ I 

(fiiai 2) ^ w^c*i mM<7 cf'^d \ 

^Z^ <fl sitsftfl ncKI 

^ i «rt^r* 

f^TO <£fr®r<j^ «ftc»tt^ cm r9*itc«r 0'5?t« •, 

(fi3{ 2) I f*5®t^ ?m»T ml 
^zm ?Ttc»Bi fir^ 

s^tcsf <tt5^^ i m wt^?r 'an^f^'sT's to 

f*f'<(ti:?|f =5c^^ f^<i1 I 

^Jt’^1 CT'€i1 m I 

^iz’^-^v\m c^tar ml Sr«f« i 

’®t»i’?»ifi cir* 


1 



^ C^ll^'S l^f^ ^Jt'^ f^*f ?^t?!^^Pt®1-700 009 



'^‘sf 


*itc?f! 


’istwn »tt(!J, ?5^ 

2. C^f^ cnt¥l f% f^'StC^ (HIT ?[t^ If^t ♦tt'eil T 


«i»ram^twi 

^ira! 1. «iif^® (Aphids)-c^ <9\^ i »it<fti«t^ c^»it*t 

^c»r? <ttt¥ c*ft=^Tfl ^’tar^T c^R « v<iii wtc®! fm OT<(t5» 

CW ?l»r C»ft^*l ^« apsiiir C5JC5 c?pc»t I *5(1^^ 

(cit§ c^t& 5tti6e) 'il^ ^t«l i Rf 

^T^ntcam r^jjtc^'e ?pt«r I ^ i 

illCTf?! ® ® I UEI^^-UQ^ c«l% I C^Ptsi C^T5? 

w,5ii ^t«itii ^tc?iT?i ^1 ^tc^p m I 

MtCf 0*5% ft'JJttwT *lTt?tR95t cm -ill C^lt’^l f^sjl m 
^fT5« 1^1 mu I 

; 2. »it«ftw *itl cm=*Ft^ 3??r i c^i^rc^ 

«ij:5r?pii Frc»!^j c^t^r?r i '»> mc^ 1 i 

cititfl ’{^ « f®si mc^ I ^v\ ft»! 

ii»i c^cir dc5 «(tr^ I -ill c*tt5ptw mil ^tapr^ ^ 
<rtc^i nV9\ oiRci «iw* ®iti «f¥ii iti i 

tfl-wt^a cmi^i mw '6^c«f fiJii m i *^c»it»iti!’ 

«’I5 mcift ^1 cnw iTii mil ^ci trtiif « 

15N flRci ^1:1 iffCl f^ClPI C^f^ Cm¥l ftsil 111 

*111 c?iti mcf w»T fitci c?«ii 11 i iw ^ 
m^ti itc^ I t«c® «t*r *tt«ii iTi I *3 iRippi’ 

c*«r i5ic»i« «qc5q5ili *it'e?(i 3?ti I 


rnm^iwct* 


m cil^ Wwf lijis t^«r(Tf ^c«iw, 009 



nfflcw—f>^lS‘ 18L, ci5nt?r'c»I^ ^1^1-700 009 ; ’J^t-64, 

5»tC5l^I »lt<*F I 'Sltsit^, 05I 

c¥t& «ff® '^t*rtc??i ?tt \ ^fs'® 

^rsqrtcH f5i?j® c*«rc^ »lt«Jt?r'*r?l c^'lc? 

csll I 'SJt<^f®T^ 05 C55^ K»l I 

cajflfcsr C*^'«fC^?l 01«fC^ «f»r?»T4*l^ I 

ats5t5[ 'f*T '6 wt^1 ‘«a^^^’«ftr^ifl ^t^l 

« viliVT oiTv C»I<(t?I <l<.n« C^.»f «t»I I I 

w «t5t« »i*ncw »?|^ c^ 

^tc« C^tsi f ?FC?r^1^ '5ItC«T5*l1, >6 

4r 

♦ fsS ®C5I^, ^^^1*700 009 


(?i«i^, <Tfi^'« €i^T»l^c'n( '«itc^?fs? 

*lfiiJ5r •ifisifi!® <3t’|T’ttCWl «J1 

®fCTt<r i 




t%| (Industrial Wastcs)r- 

f^W» 1977, 
f^tTutc^r siJt^rW^ 

^ -n (Trr^r 

Pfr.sfsr wt# f%»t?:^ «i(r5rt^ 

^rtsflRl ^ '®1 

r<wtJT-^^ f<-nf 'srtc^rtBTi i 

iifc»tt5ir-5ap 
^5r!tf5^*w ^ 

C&^R?rt^fif^>[ (^fosl) Tjxs 14^ C'^lC^ 17^ 


Wtl??lt?t, 1978, *T^ nt4 

•i)?! tippfB '5lt®#ff^!F 'srtRlTRl 

«itei'N^ I 'sitcsTf^'Ka? m 

•s 

J^SFh? 'srt^^F '6 5^4^ 

'«^1^^' 
fwl^ 's ^ir*f?f fk^ 

^mx '5rf?:®!tFsrl = 451 ^ 1 ^ i 

r=tw^l «titf% 'sr#^ 

'«rt8 lii^ «rfc5rti55rf-K3!; ^ 1 

(^srfwre^t‘53ii 
^-aic^^ ’tfw »nfs %«if^ c^) I 


«r?? 


8^ 78 f^JFN 51175 

^ fwt=r ^ ^tr®- 

^ ’ti^’ 

w^rf^ '2f*ft=i I ^ 

'e toN '5f5(5rhn^^ 

^ 5ff<5j?:5 I 

f5(«ft^ »5[fr wift 
ITS 22W «rtS8rftt, 1978, ^si 
4{fq#»t '«f^al^ 'srf^ 5 r:^®^ 

^ BAm m-mfi ^ ^ TO® 


'8 ~-s: ®tOT5T'f?f ^5t5#r 
I 

*r®t^ ^ ^^3#4 ®: nwsit^ ’J| 

>2ffw%?l Jfta 'BTf®- 

?rft ^qtWl W ntf^ C^, JTtKtSim 
9mvm OPT, R®t5r‘3rPT%i^f^ 

^ =^305 JTC5^ ’®(tl?trtll 5f<ilfir-5r 

^csiT^ w 5icf ^ 5f?orf^ >8 «rafirf%r< 
^iTs ^=rPft? 5Ttc»f firsufiti??^ 
m srr^*««itJi^ «rf5tc^ «ff^ff» 



1978 ) 




«rKf=i I 
#!r 

?SH 'srfFr^DfC^ 

^c?w I wf’i^ 
c^rt^rtcsn ^swi 

Tf^ =^sm I 

'$T?i1 ^rfR=T jfi, 'srt#^ CT ^^ifS 

titfw 'srte ^ ‘i«sf5 c2f5(t^ 

C^5js ’ft^ I '^KJ\‘^ 

'srtFtte^^ ^-^Ifr, 5T^^ '« 
'®(5^%fr?i 

a ?rl^i 

^ ni^^uf ^'■‘sfsFc^? 'Sfsnrfsf '^tsrf^ i 5f®t^ 
'Q ^srarlwf^i "?f%Ft?r«rhi -smj fer cq^ 

^ '=rfFf^ *r55?r htoj m\ i 

’TC^ '« f-l^?is, 'srt^ffl 
'srarfe 5Rtw (T^, »^^’f^, ^n^- 

c«ff^^, ^t3i??ift, fW’^nc^ R?ffr, 

'sWif <2J5ts! 'Q ^ f*f^PttrteiT?f 'srarsarir 

I 

^rf;rw c^ (?*IW >Rs^ sfSRtf 

^ ^t%%, '« 

^’R’l 

wr?l ^srtFf^CtfC^ 

CVi ^ I 

«ltifrt W3^ f«ClW? ff^ 

^9stH «im <«m »if3R « 
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■n'^'SjiH^ v^itn f^ti*t '*tt^ sic^i®- 

5ft<it 

t2lf%?Ff%^ ’TNW^ 4^ (TFl^ttt (19781 
^?Ft3f 5 <ii^ ^rffW^ifT nf%:^C“{ 

^ I j=r»iii t25t?R:j§ •»ff?i^!:?^ 

^■iTOrt^=T «’! »I^C5F ^I’T® ®hHt^ I ’TsN 
?n?i» ii1%ist'i'n ^isi:^ 

^t^i 9 ^t5f I 

^STHSES ('srtFt^ ^:rar®^f i-tar) 

^ sm ^¥f5 ^Flrw?i f^m 

5f5tlf «rc^TC«^ 

^c?R—(?F ^ 5r^^5rl«WI R®tr.=R 
CT c<rN w 5jt«rNrc«rii cTf^’fsnf^FR 

.2r4st*t ^ ^1 ? 'ilt ^ 

^ c'3l^ ®fC5i 

I v£i^ «N^f5 ^-srh^ =fr?R ’tflw 

^5ff^ Of I 

?f511 “t^:®St=T 5p5IWte5| 

WM f4Wf^ 

nf^wr^ *tf^Ft5i=rr^f -irw^c^r Tjift's 

'snftat Pi^i FrRii crNi ^ i 

^fm^\ nfi^, ^rtK- 
«2ti:?(M, ^>rv11«F4, ^^CiT t^®rfc^rrJ 

(Sjc^tn €r?f% ^ -srm ^ts^TUr 
^c?T c^grt^ 1 

'ifSTtw ^-H 

®: wrsi^sifs} c? \ 



I 

i 

/ ’T®ji '9 «R>Tt»ftiMi^ yfflc s ri ^ <?r— 

(!) ’rfiK fw!^ 'sitf^, M «rf^?5tft c^ 3]cnto^ i 

' ^‘ipT nfwTi! efc^j^ 3fi«j / ’fsji f^'xTi ^'i?<srts5i:?p ^oni ot &t?i 
, «t S;t5fl »r^< «t?t^ 1 20c*! 

' (?f3F?lt|)iT W ( »lt*rN'l 'Q ^# 1 ^^ ) C«R 51?1 3r^< (StftsT ^0 ^s(f^*lC5r 

i 9 C®l&rfC5T^ '®(f^t?f '>r|^ sfl I c^ 2CC*I ’in &1?1 to s 6t?| 


i «rtf%nTf^f c'^ns (?tn -n^ iwt^r’ *ttoi ’itm <s<\r. (?^ -^cn 

<ifaf^ ^x^rjl ^ 'sent ^ ’iten^ i 

I (2) enrf^ 5i®j / wtens en't^r n^enn ^ ’itom n^tWr ftntsn<£ft«?l 

I nc's nc^r <5t?f ’»(nKR^ wn?r cst^ton ''itnsc^ ^ i 

(3) *Tfntn*f's i2ff® n^n 3 c*t wto^n ^icnj ntfn^ »rKtn«i nen i 

(4) <itnl nc^n ’lie^ nfin? cnen? cnl^’t ^fnastf^, *nrt^ to? 

<stn«t n^cne^, ’’fen f^^<2(t'-^ ^c's ’ttnen^ ^n i 

(5) ’tfl[ne?n (sfe'sjn^ 5ii?®jn nn^ ’si^pt 'srtort ws? ^ i 

(6) ’ito *rv3f't« ntn'Hn fnnen *rfnnc?n n'^nton ^iesf cnt’ftcnt’t nsnntn efcsr 

’sn^entn ^t=rteni ^ i ensn^’rt^r ©n^ff ’ifnf%,ftot ’ito wf’tf^ ^ enttferW 
?R1 I 

to?5?— 

i8t 1977 


sfc'®!® 'snn 

p-23, nW ntsffn^ 006 

(?m: 55-0-.60 


n^fln toPr *i1nn»f 


ns^'tn fnnm nfnnc??! *»rc«TarRt«t c^zsi' 

fnnnnt cfjftwn ^Un^m n*?n mi^ i 

5^511^,1978 mtt 

%ta(-ft# '«mum 
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?j'5T^^<2j»r{W 

’litepi*!? 'Bww sfN I <£ii?f?r f«F 

? la^ sitm^ <3 

si^s^Ft { m ‘^5jf'SRlt®^w’ iTTW ) <£l^^ 

«r^'srR *n?i«iT la^ SRC®^ «TTC«Trf5^ 1 

f^f%5 5(^fifcn *r^c^ ^1 ^j:m. 1 ^ ^1 m- 

C*l, 3![1 5l?R '« t^^*l (evolution) I 

«tt% «rt!i TO ^ ^ mni 

I (R ^ 1 «fW »P5 

'®^'Q ‘a f^^C9 fwl 

'®iti:i? vipiN I (??'N ^’R' I (a1^7&^, ic^i, 

f^isst^^ u)?F«(t 0 ^ ^ ^ I (FfC’i ), sfirn^ 

aro 'S 'at% 'a=r> (naturalists) 

I ^fT ««3i <a^ ^irNff^r ^f^^jf%prtcf?i i ^ ^ 

^ Pfwni ^ 

c«ti?F %*r?i 1 

• 777lT^f^ cm* lft^-2, ^^PFW-TOO 037 





ic2 futn m 

^jHji oi^ 

?fTNr^, 18J9 CT, 

«|f^C5TC-{?T ^ I 

11(75, ^sf-^ff^sf?! 

^r^l€ ^-<1 I 5PC5T ^1 

■'Sl^g C*m C^f^ ’TT^I 1 'iit- 

'5tc«r 

51II Kci 

<2|®f['%f! (sp^ies) 

'■I'l^ 5,^1 I 

i^fH 1^1- 

’fi^i 375^ c^ 

1^ I ^'5P 

■apl’^t^ isrf^^ "-^^55 nt®l Ts'5j^ 

I C®3fr^ i^f}^ 

m Q C5T'^ C^C^ ^f]=!Fl ^S3 

Hi 1 'ijefC® 1®fH ^IJtsftr^^I Hirl- 
C^rtTSHt^ ^ ^dSH I 
5llt c^t^» 

‘Hf^HtC'l ^?R75 HI *tf’^tv ^ 

H^Tf? fnalHT^I 51^1 '-¥C?IH fH 1 

ar^ff—1831 tfefCH?! 27c*f 
I ChVh^IC^^ 

BTf^t^Sf (Beagle) ^CH HtHl- 

.2r?Ft?J ^^fatfH^' ^^!JTS^CH«1 6tsitHtl1 

^i«l] i 


fnwtn ( 31 «h 35 

^ 'Slf^^ttH CHfH ‘ipPHH fHHiffHfr, 

flCHH I 

®t5^H «t«Rri!r 'Hlr>ff^^t5 c^tCHH i 

C3rf%?^^ «pg^ l^'S <» c^ch1%'«c® c%^ 

^ '®sp I 

■il^tW f^fH ^7t«, C??tHt#t, 

.SfiflH''^lti Crf^l, '?;^tH- 

Ht^Hl 

HHHI ^C5H 

I *ff^"! CHtfe 

27 ?(^ vflTv HtHl 'H?lC«ni 
«1tf5R ^(?5JH I 

iHC^I f^fH 

'HH*’!! (fossil) ^1 

WlH cnCHH I ^ Hft^^CWlS 

{(TfHH, "HCH^P '®'*f] 

'Hl?r^«1 I 

HH'if ^’IC^Tsf HH5 f®fH SflH 

C¥C^I Ht#f^ «it%?f m H^HI H“'SJ?? 

^t^WtfHsllH f»t!:5 f%fH ^ HtHt5 
■^7^^ H^7 *FC?IH I ‘ilt 

'5ff®^t? «ri%!::»r^ <2i^fff® 

=15TfH ( ^1, ) <7f«tc^ 1 ^CfTl TO 

% Sf'*r, ff{*7,cfet5H ( 

«ft%) I 

«fr%'9^r HH ^5 <?fH C^H f 
fi{5ff& ^ CTCSi, 

^ (£t«f^ Htirf'Ht^CH^ f'^ 

^Y-^CH?! W ^JTI ^5H I ^ «tJ1W 

MH t%:^lt^-~“CertainIy no fact in the 
long history of the world is so startling 
as the wide and repeated extermina¬ 
tions of its inhabitants.” 

‘iPP^ TO s(C5 *ti^*l '« 
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^fc^i cifc-m 

^itel W, <il^v 1836 yftcsr^i 2"^ I 
?ps\5rt^»r ^?rsf (?rf«^ 1 

’T"^ '5[1^5rt5Si1 «TO 
"During the voyage of the Beagle 
Darwin became impressed with certain 

facts which seemed to him difficult to 
reconcile with the idea that God had 
created each species separately. As 

the voyage proceeded and facts accu¬ 
mulated, Darwin was Convinced that 
the old dogma could not be upheld. 
He saw quite clearly that all living 
things had been evolved through long 
ages from simpler form of life.’* 

’rM*f ^ TOT 

’CT fwt^ I 

’ffs Hi:?; (7( s=ft-5 

'-^US 

C'^ cn?] 1 18 9 51^ “A 

Naturalist’s Voyage in the Beagle” 

<2f<FtRrw I ^ ^1^ 

‘»n?r^ ^I’^csTTT 1 

‘£rh( nf^sfst 

R®t^cfriT 

f^>rr»T ^«,<TrfCiT^ 

^CispT cq?Tt >Tt?tWJ 18'8 

*rfi:5T^ ’TC^ 

?ii5T5r I f%s 'srtu^ 

^ ‘ii-fro % f^R ^'e^l 

^1% ii^t? 

^C5T ^!iC5R 5ri I ^ 

^itc^ 'Rlw, ^ «fcsr ^ 

^ ’twrt’W *rtVic»T=T I ^-0*1^1 


>l=*I(g{<?(^ ’H^':^=T (?i, '<j^tCi?PT 

^o*T^«rj ’I'® I 

'^U ^irl W?{ 

^^C51=T ^1 I 

f?i%tiT (?rW^ ^^15 

^iiT<i?i ^ 

^rf^Tl I 

irWs?.Tfw 5n:^T \'^m 

^ Hi ^i:?i I.'SJ ht®^ 

HiCH, 'Siwtf®?! (The origin of Species) 

^STH I 
TO, fHl%SI 

nsT”^?! C'lr,^ fn i ThhIh^Ih 

®tHl I ■-<|C5iF^ ^1 m 

Ht (evolution) 1 ^5T«tHt^' 

‘FCTI^’ 3T^, C^tfB (TF'fH C^ftH CW.^ 

^4 I 

(i) (Over Pro¬ 
duction)—CT ^llif 'S «rt% 

mm ot^n hIh i f^Ts 

^’^*m c-!H HI I 

(ii) <2ff^C^rNlS1 (Competition)— 01 ^ 

>£r«(tH CHHH 'Sr^ ^tCT? 

'«rt*5r 'Q HWH ’Tv'Sfe^iT 
C?tt CP I ^ JFCH tm’T'SSt^ I 

(iii) 4h^^^Km^ (Struggle for eris- 
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•rtl t FWiT» 


tancc)—^ ^ ^wf?f 

?rf<}lii w:s CT et^nf ^rfs, '®tc^ ^ 

I *^^<If’m f^=r 

^ I 

(^) «^:2r®tf« »J^afr»r (Intra-Speci- 
6c Struggle)—'^rtsr ^ 

(11^ ’^z^J c^ (2rf^f5)^, 

w.i£r®ftf^ m\ ^ I 
M liim:^atf^»I^5}t*l(Inter.speci- 
6c Struggle)—«{t^ '«’TvifC^T?! 
^CSl f%a TO CT <2{fmff?l^, 

51^^1151 ’^srl ^ i 
«it^ ; f4^ ttlS } 

^ 'srt^ let ^t?l I ai?i1 

«rr%, to 

t^rfrpp sr^ I 

(’f) «ffsc^»fl »IW *I^iit*r (Environ¬ 
mental Struggle)—(Sm C^)^, 

=Tt^l <2tt^f^^ 

^3^ I <£ff^'^9F (Sfff Tis^dfts) 

=TOf C^ vi)?p J^Sf^l I 

(iv) 5^1 (Varia¬ 

tion)—uq?f^ fn^siW?? wl=T >r^C5i 
^1, ^tcifiT jcHj nr<^j «rfe^ i 
’(t^ ’TC^^, CT -i]5|r—Ji-^vri 

iipir^'<3 c^ HI "mi ’tr#! 

(Tl^R Ht^WQ C^fH^ 1 

^snsa^ «{^«1 (variation) 

, «fW?f HTKtC^ ^PF >i^tW| ^FGl I 

<v) rnt^Vm-^ (Natural 

Sclection)—<2{ff%!?® $*C«F flRSr 

wm (Struggle for Existence) I 
C^C5 CH?, ^<f4. 


C Ht, 37 HtTJI 

TCt (Survival of the Fittest) I 
«PFt7C«r7 TSHJtC*! C^ <17^ 

ntcif, f%=S CTC^ %7 

7^K7*r=F!:7 ^7^?S 77 I 

(.) (Heredity)—CTsiH ^ 

71 «2i^*l, ‘iiTS t?P7 C«tC7f 
jf^tlH’^ 77 I <il7fl> 7*“i’t^ 

7?[, ifpft 7*s*in7"^1ll <2{7tr?^ 77 I 

ITfC® C’lCTC^ C7, 
^7i:H7 7'«7t7 ^7 C«1C=7 

(^ -i^scT^tfS 7^) 'srt'H *1% 

f7f^-7 ^1z^ #)7H*rt7i:®f7 7tTs7t7 

7C7Cf I C7-H7 ^7 •'#t7H7t7i:®r7 

•I^H '®?7"?t7 HC^F (adapted) 

7?:^ ^ Th, '®f7[i 7i:7 c^m i '®rf7 

7t7l 'S(p5C7ff%^ 7C® {:^C7C^, f6*c^ 

TO5 I 7^-HtCH #'if7^ (7l-sr7 C?^! 

7t7 i ^71 HTSW^ ’^'15 '5(^r® tsj^ 

C7-H7 ^fl«f 71 <2it% t%6T, '7f77f®^ 

r7t^f7'® 7's'‘!77 ^V1 f75|^ H7 I 
#t7CtfC7 ’lf77^H HI 7C^ 'Hf'®7J%‘ T'THt 
HS7 7^ HI I C^FfH ^7# *7f77^H 7Wf^ 
^|HfC7 siCJO HTstlH® 7i:'® ntC7 I 

7i:H C7 <i5^«tC7 

^ ‘‘1^ H’Ptff’® 7C7 ^7 (?F1H fH*67^1 

CH^ I ^7^r® c-ftH -2rsrff^7 to 

’lf77^H 7t“f-^"pr7t7 ’Tfft 7rH 7Hl 

7t7 C7, ^f%7j1% 7?;7C^I CT^TH *1^7^H, 751 
W Tt'Wl 71 f7'®757^ CTtT^ Hi C7R, Tff 
7*N“fHf^ «f5;Hti:7 ^<37 H7 »HhW Hi 77, 

^ ^f%7jf%: 7C7C5 <77^71 T^fl 7t7 Hi I 

’tfTH^H 17^5577 71:H ^ 7C7, ^81771 
’«lf^?F7 TtH 7f«r^ 7C7, ^ <eitff^ f%tf5H 
'5rejHtC7 77 I CTtH ‘iPFfS d?tC77 TO 

^ W 'HlA^THl C7tH ^C»!7^ CW flw, 
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'®tfk?it ^1 ^ 

f^^fs ?lf^ ^9, m 

««rt?c5 uQ’T’x >m 

^ I 'stR ’®i5;5rtr?r 

^ •’i^ ^ l '^niR 

f^*nr^fB <£f8rtf^f5^ if}Ts ^ ^ 

a^r^^-n <5j^«t =?Rc^ 

ntar I 

C^WI C?t51, ?lt^' 

oi-m ^ 

^cT5{ 

t%ttl5C=ni ^iso ap^^"! 'SJfaRtfS 

I "s^c^Vtw, 

^1 'fl>5if^^ =^C!5i I ^sti::^ 

«lf^^lf5« 5t«wJC# 'dtff^^ m?l*t1-- 

®tii^c5ni -ii^ ^i%5}jf%^<rf^ f% =3p^l- 
f^3Tl^ ? ^ I jw«{br <£f& 'f^ 
cst’rt't •ft'S^i CT, '5r«^«t 

^ ^t?I CTt-sf^ f^sd Tl I 

^uMc^ 5r®?rfcif?r w T»‘- 

Tfc??I'Q ^ts] R's*l 35-5T ti|^ CT, c£j^^ 

•itW5=r f^fR c^ T^, c^if 
>rc^8rtw^^ ^Tt^ ’tt'erl *rf^ ^ri i 

®t?i^^5r «f^ ^T’s-inf^ ^f?i1 «(C% 

<fi^ ejrWc^ WTf? m.‘\ 1% j 

«rf^ cft^r ‘<jr«fj| 

^ ^ ^ipr 

^ 'SI?*! I 

^5rrtt«ii f^HTT 1^^ <3 ^ >i^<2i«t>i 
^ f^»rr^ *i1^H ’vciR I 
1901 »rtC9f ‘^f^Ntaj^ptep* (Evning Primr 


rose) WSft ’R?R®ri t%f% 

(mutation theory) n1 ‘'STt^ffw- 
'stR fitsrtt^^i wf»f 

>£iF!^ \ <3 #5^ CT C¥f=T ^<p!C^T^ 

?c^ *ntra, ^ ^ 

'SltMt^P 1 CaftCTfC^rtR?! 

(gene)-f^^ f® lil 

(D, N.A)-^^ >i^tapR CT c^m 

(mutatioi) ‘‘5^1 i 

5r® n^t“[ w<! (i!L>neric?) 

i£l^ ^iif^ i 

^■^tcif?! ^cwt'sc-f ^mc^, 

vii-<^ (2f<|5tll«t<3 2f®ftf%^ ^5?f T5»5>fi:^ ^Cspp 

sRlsft^ 'iPR ^ C’fC^ ^1 ^ I 
'XpR Rt5fR ^’SJ ^5^ 

RtC^ CaFfRiCTfCsi^ ^SO I 

JPO! <2# f«f5T^r?^ 

'$R 5PC6^t 

ef®rtf^?r ^§<r ?ir i i=rafiTR’® ^ntr< 

i^us <>[ti:-^: 

(i) C*t'tRt- 

r!w^ c^pR Copt'S? ^•-‘1 (i^'-T) r^i^R 
^C?T 'JW f^Ril >!(:«? RiR^ ?Ri 
ff^ ?}2R (crossing over^ I 

(li) C^l5r-1%'5t®fR^ 

qrtCST -siR^ W Ci5*lRtRtsi«t% 

'iPTlRRtS’R^ I 

^fWS ^ I 

(iij) Rir*RS W ir=«R Ts^W ^- 

??{ I 'iRf rR ?rf^:tfERFFr (outbree¬ 
ding) I viRt spt5!« *<r% ?1l I 

(iv) RRrm’i 'Ktt^f^ (cm— 

#511 laRrpsr)^'^ ??iC^caFtRl* 
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I 'itit 

(mutation) J 

^1^*1, ?iVK 

^^5? ’^t'srff^^, ^1 c>i c^t^, 

'»lt?f c?t^ I 

‘-‘■j^>r< 'iifc^j<p 

sTSt^l '-^itc^ I 

=«5r^ (?i 

5,1^ ^1 I 

5f?f?r v£|iH »i*s^j=!p TO >rtf^ 

^i[ (?j, <2{w5f7:5{?i '$t^i ^uji '«4 

'iRs^rN ^sn 

TO =ri ^ '■^m ^c«<J ^.^^t'sT wt?i, ^ 

1^ 5f^<TlCt?^ cgJSffsT bTfil'gj I 

T^>S^t’l (struggle) 

«W?f f^r»fl ■’Il^?l!%® m' (variant^ 

TO .sJi^C^ltf?!®!, (atness) 

(i) (AdaptatioT)—CT-sfl 

5?^5 

“Site?!, (M5 's|t<pr5 

sflo^, v£t^T; ^^l-rf^rn JT^si i ^ 

(?l-»P! m C^C5 »r|^:r^ =i^'-?t’f ^fi\: ^FCi!, 

(i) *1^ (Sexual Selection)— 

^fB ®1 to CT 

cm CTO *i^3f ^ I 

’^TO *rf1' (*l1%^ ) f^1t5C=l?[ i£l^ 

(ui) f^^1-»tf®13 ^(Parental Care)— 

>r«t^ ^?r:<£rtfi ?«9t?i 'srfe^ to i ^fjsfc^ 
«tt%«i c^l^ c?*n 

c’nr I 


[ 3iwn 3i »w«i 

'®1CJi’?r 'stR^'s-d ?^TOl TO I Rs^ 

-iires c^c5 mc^ 

WtRil I 

c^ Rt^i-srr^'fu TO^i t? c^Rt iSterN^f ^ 
^11 1%^ c^-^ «ft%i 'm ’TO^ ^ f%‘v^i 
wT-f ’fT 

^1 TOF Ric»t^ o^\ 'm 

fs? Tt55t t%*^1 ^S6l ^ ®1ll 

C^5 ‘s!-W?I, 5fgt^^ I CTO 

f^-srH f^cTOi R*!! 

TO'^ ?i^ cell to i 

#!ir<5^ c^e ''ir^r^ (BTOf^ (fitness) 

CTNTR m> ^1 

®1 TO 5n» 

Ri<i^*i '^c^ ®t?i f% ^y\ I 

'Sj^’grj <2(f^5rj y <^''!<^r’!*5l1rsi (?I IB'C^ 
s'itcff, I 

*^ST «f»tf«5 W9 ? 
‘>fjtTiKrc^>] ^'I’ltcgf'i 

(FincheO i>'^5TtC=^ toI^, 

'i)^*s Rsf^ C?IC^ 

C9tc^ I 

»rt^t^o fro '«rNil ^fl’spl to c*fTO 

“^tR, iwre^F '-n^pf e|Bftf®?r TOfl^ i 
(i) Riiceil «|tff fRp*! 

"SFlwR^t^I ^ C*'IC^ ‘i)^ fl’I'^SSf ‘i|C5lf|®l I 

■jqsfj ■?!■*? C’-T® siFIt ‘il'srtPr «^1 ^ C^ 
mtsi nrR?i ’'ll -1=^^ to ^f%i?rtf’f®tsi 
^ ^ I 

(i) ?FTO <ric^, 

TO5? nf?r^fTO-iK<pi (^1 

) f^={5- ■^t% ^ I (TFtW 

-■m c^ «ttc^ '^s Ts"tfwhi m:9 

w m I '^slm «rW5f -aiailTO?! 



nt^, 1978 J 107 


'SOTR 'srhBtsH 

(ui) c^c^c^Ntc^r ^5{c^®f% ftn ^srfc^, 
nf?Rtw m i^\ ) 

^ ’Ttg (isolatecO I u<i^ ^ ftC-^ 

*rrf^Dr?i 

«r«fir=r 

Wr (inbreeding) ^ ^ITSO 

»<i:% ’rf?:^ i ^ 

C'?tC?F ^ ^ I 

(iv) ^twtf’tf^ 


^ m =n, ^ ^ I 

®tgc2fN-m’ 5iFt?l«l, <i)C^ (?lW'®rfn^ 

^1 I 

(v) ■>rt¥, ^srN^ mM 

«tf®(?rff^-^ 'm snm ®‘i =^'i 

3^*! 

T^us '4tr^, =rr^l (2}^l®?} 

(specie') ^Tr<T^r*^ ^ ! 

=Rt^ ^t’ltc^ ’tjMI- 

«ti5^ ^rk3i®i ’ifii’ri'r® r i 


«ftt’T'tf^feT?I 

C'ot® « 5I=;‘^'3®1CS1 '^SJT'^ psTCSI 

5i;TfT«' If;;f6 I'SStliTCJT?! ?Ter^ CttWI Sfwra 1 (£I«F, ‘^tta'WTCS^ 

c?R PFH JTT ^i> ; *f:^, “^rsni^ ac?ii®?-»% 

^^'?r»nt5 ?:?[ i «£)^ cst® ?rrf*t i t9?f 

’if?rsrT?:'^ sfprr^ tfi^ ^«n sfC^H'Sfr i ??r ^ f'i^?r 

snnr ^T's^str ^ «nw‘itsi$T^ i f?F\^ 

^ 'iiCT sFnsrr ^ 

®TC«t?i ®wr >rsn*T —<9 «fTw‘'Ttsi^T?i ?w 1 

?—^-^^1 

'®(3J CTf^ C‘4C^ -^1 '<1 ■<f3^'¥i ®t% »(tS(rMtsi| 

®t^ c^*T f^*s^i 9 ^*j ®f’t c»fw ®) ‘^t^csi 3rt'< yfi^ i 

C^^zRt^ t ^'<t3r, C^f^r ®t’t’f#5( ‘^.thennodynamrcal 

f^^m I ®t%^! ®rt^jt^*iin^ system) 5rt^5Rjtw c.'m *ftfi’^i®t?i 

^ 15., 
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«im ^ HiifsT 13i^ ^ St 


'srhm ■« ^ «ft«Fi 

fwf?i I ^gr^ wl Tf?i, c^^i ^si’sftc^^ 

«rWtf^fet?i 'srff^^rteR c5^i ^^f?! 
f^‘!>5lt^ff5«l I ^C55[ er?}^ jfips! 

*'rtrttf5i^r?r 1592 5itc5T 

Tfrttr^I&m I viiil '^C^^ 1713 sites! 

fFrc?R^& <1t?nf '^tc^itf^&t?! ^®r?f I 
c>!^ JfCSf ^ %t•^^ S(C^ 

c^sf ^'sR^ I Re^ 

R®t#t Rf% ^'tt«r to 

'<te^tf^^! 'Q C^.57 TO» 

RnRt^c^ c^^rt^T I 

«rN 5i3r>rRR^^li?r R®tfi ^csTt^r- 

(Amontons) % ^fjl?! sTte^^ 
^ I TO ^ ^rfC^tf^R C^-t effSsf 'a 
^esf vi)^ ^ Rf I Rs^ 

TfesT Cif«(i C^ TO cm '«lt?4 TO- 

C^^RI ^ srfTf8|'5J^< I 

TO '9 ■srRt'Si^R 

!2rt^{%^ "sf^lTO ^ TNtK?ie®f^ 

'Tte^tf^R I CTSfsr— 

’TfettR^R. TO «(fe^fR^ti!» c^R’rte^tR^, 
TOfR&ti? ^^rfi? I '^sfi ^sTi 
Rt%? '4ti:l!tR&te?J^f -^RTOw 

*rfHi Rf%g I ^tsf TOtRtfi:^ 
m TOI TO«45 I (i) ^ 

*iR^!^5r (TO'<[; TOtRlTR 

’ste^ ?5=n ( ) TOtR^i! faR!l%r 
<ssnx (iii) TOtR^ta^ Rfl^ i 

cw— fk<m cm 
arai ^ RRits^F RR^ ^?f Rrc^ m i ^ 
TO TOR ®fcsi TOR^ i 
1948 % ‘■'Se?!^ TOs 


Rf?l ^ ^mc^ I (TO,~-'«d%c«R- 

R^ (-182 97*C)i TO R=^ (O^C); 

100*0 } P(\ (1063® V ) ^^STtlf I 

C4 c^m ’?;f5?f 

(SjfeiR^ ^^5! 4rsf I TOR^f '*!58?ie45 Rf®g 

f<i«a 4ti:^tR^?i cm bsR 

^\ ^y-~ 

(i) C’lSftRsRr c '^—cm 'siifTO 

Rra%f>^jr—0® y ^ 

ufKr «rt'4R?P' If'O sfsi'R ^te**! 

^ I csrTOR iftts! ^^C'scsR 
cefTtRR^tfi *^1^ c^ ^TOf I rlt^ 

‘ill cw:m TO csT^5t® c^^ i 
^«t4C4sa TO iiil c<iu^ 

^r?re^—cspiRntsf c^-^ i to 
s^—csTOgts! I ^;c4?i fkm 1948 
TOf -ill 5f^f>nrTO:3| Jir^e 

TO« tsjtsrR^ #tTO (RsiRhR =?^4lf5 TO«R 
'9d R I 

(ii) (;^9r%«T C''8®l“TOR*t^ 

w—^tiRlR^trsi =tjw5 ^1 TO 

<2t^f® 4^g?i R^if 5?ra[ I =!?TO*^ ^ 

TO (absolute) CWf 4^1, TO ^rj I 

RTO IRc^if sfTO^R cshRst 

<i!?pts m I oil Cfq TOtRTO 

41435^ C®W «TO^<I R^?l TO =n I 

^ TO m ^5ft *5?[ 1 CJftI 

citig TOK to w ‘ir*n ^«wRr TOsf 

asr ^fS -siRa I 'st’t’f'TO *f?R c^cTO ito 
m Rift c^ssiR^ I -iifiJ wm Rw TO R®h 
Rs? (triple point) 27316®K— 

<£fRlS^ I 

1972 TO»r NBS (National Bureau of 
Standards, Washington) TOt®i TOt TO*H‘ 
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%?i ^ 

^9 97»c. ^."ir'itrc?? 

«ffl1 ^t5CS| W ^ - 27 ris^c-'il^ 

<!t9t5 ~ 273*2 .®c ’rt?rtc=r 
f^*i ’K55*n ?iC5ic^ I ’rlxf5«!- 

^ C»I^f^C^5 *CT 273 C5tn 
C5F9Tf%!T ^'«5l ^'hl I 

vfljpT c^ ^1 'e ?BRt5 m 

«£(^fir® 1^5T I 

f^5^«fi o®c- 

m 5C5f viJTs ^TfiTO 

'^^^^ 357®C-1I 5C®T ^55^W1 

^91 9ferj ^?ri 55 1 o*c c'^rc^? 357®c 

®r^ 5rt«(t5*i ^ I wi 

Tfw» c^t^T c®? 

c=it 5t5 wt<ri ’filter 

^'8% ^’®TCn 10 ®K-uqil 

froi ‘3FtI5tWf^5^ 

^ I 

nfwfn ’Ot^ 

'5tc^f^5, C5t5 ^ ^ 

C5 «j£|^c^ 

5][^5t5 «PJI1 W?r iim ^ 

nf«irl 5t5 1 fm ^ ^ 

^'St^r CWfC® ‘<rtCiItf^^fC55 1^15 S(5C«f?J 
^Tmt5 «tWt«f=f 55 I 

®t5 f?=r f^<C55 

<1^ t53St5( W® «rf«ff3J I 

H 

c'5W3i 55?i5r ftf%5t’i» ^t%:tti::w5r 

5mt5 ^^15 «5'5 '»rT58 TTfe fTO® I 

(i) «i*i nt5? 'Cfc^tr^ 

fitej -39*c •!% Ws\ 3rf®n m I -kc® 

,v 

nt5W5 *tf^ ^I5np5t5?r f?i:5 ^ 

5tnt 535 i ‘^15 cm m ^5«®i 

Z 


vm ^53T 5tc^tfi^5 csrtc^^ f^CTt’O 5J5 I 
®C5 ^551 C’HTC^iJ 5C<ltf5l?t5 f^5 
-190®C *t5w?R ^'3r| sitni am'I 

(iO *Tf|- 

5^5 f5ff^ *rf55t*| 511^55 'arf5^ 51 51*1 
55—5SC5^ 5115 
5trttf^&t5 I nf^arten % 

«rhl5R ’tTt5 5trttf5^t5i:5? («t5t«1 5tC^t f^5 
f5C5i:5 5J55t5 5^1 55 I % '«rf5^ 5l^- 
C5lr555 eft5 -2"3®c *I5^ 

arMi m I ’«rl5^ f5l%rf5 ftc5 
-268‘7®C (4'3®K) ^ ^it*l1 5t5 

^ 551:55 ^tf^tC55 55«, 

5ri8#^<l 5^ 45 ^K5t5 t? 

^ I 515 aRirora 

(calibration* 51 «2rf5^^5C*r5 (standar- 

sation) 4^ »rtCilTf4^ 5K555 55 I 

(ill) (3it«r 9rfc4if^0t« (Resistance 
Thermometer —»P?f 
C«Ft5[ «lf55lft5 C5t5 *tf^5lw 55 I 

^^5 ’CT C51C55 <lf55^—4^ VlW 

5l1f^5 C5t5 •rMtt^ Wl I srrfB:Tt5 C5t5 
»irfi:ttf^’%5 -190®C * 1 % 5tni 

5t5 I 45 f%tl5 4^ ^8^5 (sensitive) 

«|t?:?p ^ I ^55^ Htf C5T(pr 50^' 

cigt9 %5 «2rf5 i®k: nflirH 

mi 4®K c^ 1®K 
5^5tC^ 5rN=r-C5t5 
5CT wt^n cnc^ I 

(semiconductor) WK^- 
C5l^ f5i:»K5 wi^ 

5^ 5t5 I ^*rte^f%5 5} t 5»i :5t5 

l196 ) n-tJl^n . «f1t^f%5t(:sf5 C5tif 

5TWii 5*?3(sr i f|ar x-«j) 
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C»Wffeto aRtf^ (calibration graph) 



l-K) 


1—. wk^f^tW'^ c‘si=ra 

C51«tf53j 

f5[C»ii7r ^ ^mVs fJT<f|ii*l 

^ jf®?! I ^ «rk^f5tei »it«fhi«r^ 
^ apfS sm wl ^ I 
tfic^rkn I ’KJfr 

nft'f (impurity) fesR^^ 

cTiwi ^rtrsf?! 

(iv) «rtc<tfirfetir ( Acoustic 

Thermometer)—C’I’f ’fTtfR 
csjTs ^5OT! ^*t?I 

^ ^ I ic^ m ^ ’Ot#^r 

5R1 Th( I ^ 'ipw 

’iTfCT?! “;r>T5t C’TC’m mgr JT^'fS 

, c-*t^^ m ; y# 

^ n?R j 

j s >*rN^ »iTtn 

4PWI »rtw (real) itrfcn^r c^ 

5rt5(*r 

R I •Wsf (1966) 'e 

sR'T-'tfm <tdifii^ (1972) flw 


a^BC cm 20®K 

m\ ^ (1972) »tTt»! 

<rti:<tf^'ki ’s(c=f=? ^ i ^ 

'5(cn’»ft^ sffS^ 
-m’f vrfi:^tf^t?i Ifjtn 
<2it'«rf^ "^1# fN 

5R1 R I 

(v) (Thermo¬ 
electric Thermometer)—'; $f^rt%ai(t^ 

^ ^ »^^whf 4:vi (thermo- 

coupK) ^ 15? I »rsc?t«t 

^f5? Tm ^wf? *rt#j -smt^ 

♦tt'e?! ?tif I c? m 

5r®4 '®^t«T4 i 

^yf^ts!4 ??T csfc^ 

»!*sC?tn *1:51? ^1 sftsTt ?t? I 

ojcmai ^ ’TsCTf’t ^ «ii?# f^S 

-255®C(L80K) *tfw ^ ^Wl ?1? I 
HKTS^?? ^tN ^ c«rtl 0’05*C \ 18°K-^ 
cm <?rrsn-?i^ 41 'sftf54N-?ini 

??c?fr I 

(vi) ?rtt<rfi(^tii (Vapour 
Pressure Thermometer)—4*2*K ( 

fc? 

^ 4H5t^ 4k<iT[^[frr4 

vil^fS 4:^1 «t4l ?tg I 

4H5k1 ^ ‘iw; ^ ^?S1 

4t?t? m 4k? I ‘fl ^44 

4r? 4t»f^n 4ktf:^ t%f^ I C4t4 
^Wf? 4W5^4 ®ff44f4 ^ 4l*Wt 
»P*# ^s4l aRtfW <m (calibrated curve) 
cm ^^wfsftRI 123°K cm 63®K 
i 27*K c?l?r 24®K *1^ ; 

37®K cm 11®K *1% 4%^tW4 
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5®K^r to f|to*r trt»j ^ •rtto 
«prfto I 

(vii) (Maenctic 

Thermometer')—l*K-^l to? 1%f5nrf*I 
TtoM to to 5RJ1 

»re^ sfif I nto 

^ ^ c^rw I 

^ C5^ ^rsTtc^ 

(paramagnetic) C!?)S5?P5n^t 

(magnetic susceptibility) '^t?! 

^r%to ^ I ^^5irf*N, 

ton®! wi ^ I cFt^ ^rmt?i- 

5!ptftc^ ’Tlt'^ftni JfWl 'Sl^T 

I 

^ c^^rr*! ?F^1 ?f?f 



II—^CTlusu cim \ 

^c^rsi '^i*\ n m'- 

t c^ 0^=1 n(rtx'*f^ 
^rNrt ^ «rfi:^"f^^ c^^^jcwri 
etiw—‘ii «rNic^ c^^- 

^1 ©“f’fwtw, (?m ^ 

^ *i«rDp^^ c^w^wftfhsi I 


w p >nn:‘nj I c^s^rtop p-a 

•qrw I itto*! '^ts « c«ito 
5to!^-C^ ( zener diode ) f^TI^Wl 

f^to ¥?ii ^ I 'toiirsu 

( forward bias) to <2i^lt?7?1a(t!f 

m c?ttwi ^ 

3?irhR i 2-^ 

C5r«jl5 cf^rtRi ^ I ^ 'sufntoft 

erWf^twi cnim 'irt^ ^ i 

to r-r> »!*C^ ®tCTrtC'E?I 

'im c^K-^n'-arj ^ 

irf^t I ^Efnit®c^ 

f^5»ir< ^ '®sri ’t?t'^* 

f^'S'm CTO 

totc^ c<^Wn c’ici I -iit «rtctrRT?ti^ 

^ srmt^ m\ 

*rt^ ^tarfe^ >r55f5r^, ^ ntosi 

«Tmt5i ^ w, ^to' 

c^1m ^f% ^5^:51^ c^fif »pjr3jr^i ?^c5m 

'nf?l¥f«i ^■si ^^5Tff? I 

[p-n ^N^ff 'tots ^rrtto 

c^itots^ tor?i ^tcf I c^r*!-^] 

i 

T. J. Quinn & J, P, Compton, 

« 

Reports on Progr. in Phys., (1975) 

L. G. Rubin, Cryogenics, (1970) 14 
H. VanDijk, Progr. Cryo., (1960), 123 
W. Middleton, The History of the 
thermometer (19(~6) 

t p- n toitB f% f 5(^51 t^c^tor 
ft?*fcaf%?i c^ *\tm 

to I 



mm 

gflw i wa {'siTiW c^. «fl^.) 

*p$8r «sj^ t=^ '®n»iT?r i aw ^®rnK 

i3f i£i^.-^?t t^ra^cw «a?r tm'^ 'srumBSTr 

f?n[ 5CR1R I 


^ '«c^’f^rf*!; 5T^=r^fr 

’mflR f^tt ffST s(rs?^ 

^ SOTl I ‘4 »W9n 5Wts<tC^ 

a^t« K3TC^ I C5f3i^, iic«f5r 

^ ^1? *T13tlt^'II«l 

wfs I «JC5li CT m:^ »n<R3i 

^rht^ top «R?J f% ^ C»i^ ’CT 

»n(n^ to ^ 

^<5 ^ ICWT, «rKiit'e^1 

I 

ftot (biological control) Wl^ 

I ##! to c^'hi ^rsif 

to »m’af| c*r^ 

I w %sim 

»toi w, '^^sto^ =r3pr ft’ic^^i 
^?P1 ?flt ^IJCsrfCSi? «tP?'K I 

5^?icTt^ fwr ?pc?i 

(juvenile hormone) =?1 ^TvC^a (M. ^JS — 
*l«wil ^, ^ '« to*! I '«ito 

‘^Strf’W’ (diapause)^ 

(«if®^ *rin ?ptto (?ic® ^ *t^ 
^«!iiTr«ii1 c^c^ <3nr, 4tor=r ^ 

VTltfllr ^ 6m OR I wl*^ C?«I1 


^CG?, <m. ^ ^=^csR (Sicw^p^ ^sm 

wun «fff^ 1 Ito wtR =^jWsi 

(R, n^C3R c*w • 

TO ^ 

«2fC^fi? 1 (corpora 

allata) cm ^ »TRftotm 

5RI ^\ 'srto (?i^ ^ W5R 

(?^ ?R (m uq^5-ii)^ I ^?l*l 

nt^c=R ^ tow 

«ir?it«H I ’pm ciKl <to» 

'«?c5?t*iFR ^^m OM\ 

nUt nfif't<^ 5ft5 ?Ros 

to "*11 'ii^'s agar's TOi ^ ^ I toR 

to ^ (larva) 

mf. '5Wa«f 

^ OR I ^t«rhi tor« to m 

{?prfoT c«f. ^*1 ^ 

m 1^1 OR1 to?,c«f. «4 t5. 

toafsi ^^c«rhi « ctRot ^rin 
toto «rs»t to to I totoi 
<!r®toi^ c^ ^Btof 

to«R ofOR cBf ^ 

TO of'89T to,to5T w»t to to 


# tolWt RW, ’WOT TwwR, WOT, TOUl 


19^8 3 'a ^ fir’s**! 


^ ^ ^ *rNCT 

^ I ^ ’ttlft *f®i?T?I IS^rtWC^ WM ’WW 

<w. uii^ ‘iprNgf^^ stratw^r 

*TOr?i TO cw t^e 

'itm *(t^ I ij’Tfw?! 

C^ •tfVl<^ C^ C*t9i^ HI n«H, 

?I1 Hi «15 (pupa) c^ 

C^rf^^I'ilCHl ^m Ht'9^ Hi (St^HCHH 
H1HSH HI , '35t^ ^JStCfH rfes HWe HSH^^ 
?i«?f HI I -ilHtH t^gJt^l ^HMtfW W! I 
^ OH ‘ii^. 'Wv '^rfH 'Hw irWsitH^ 
<2lfWlH HWtH I CHCHtfStH (mcthoprenc) 
iSf^] CH 4?( «rf^H 
HlH-n ^Vs lHf%8 1I?FCHH Htt^—^ fHW*! 

*ltH?f^I^l OfHtH I f^ ^ Hmtf^ 
(SlOalTH lij^l *r<5CHH 

'HTTtO^ (^IHH 
’taSH C^mUi CHtHH 0^0? 

r?f) !finrtcH?i 1 Hid Htcfe 

oqHtcH h 1^^ «ic^itHH, chhIoh 

c^t <5*1 HtC¥ 

Hi, W wra «fi*lt«^ H«ni I ^ 

tipTtH WTl fS^iirl 'H'lft'*, *iW5I Cf^ 

CHC^ ^ ^ C«f ’^'i ^\ri^ H^ ^1 

HN( Hi 4HH f^ HTO! C?«HI Ht?f 

f%Hl HI Htf% OH 'i*? -‘iW 'HHHPF Hi OH • 

liJH <9*rtH^0? <2lfi^vs *t^5CHH i5*rh8HW Q 

HTtH[® HfHCH I t^Ssf^lOfH HtHHI ^ Ht? ^HaiH 
‘OH ^ (anti j. h, HI 

j. h. antagonist) Ht«Hl HtH 

(i) #t&CH HCHHifI m 

(precociou') *t<tH ’tSCH HflH® 

HHl HtOH t 

(li) awHtCW OH opt^^HW 


HtPfH ^iHtCHtOHH 0^ CfH 'StWH 

TOWtHH^HltH ; 

( w) HHff HtOHH OH. 

HtOH WfcfH Wl HH1 HtCH , 

(tv) CH^ HH^ HtHi oh 

®tHlCHtH HCH, ^tCHH ^StHlntOH 
dcH Of^Hl HlOH , 

(v) CH ^^^ *i SH CH ‘il^b.-^aiH 
HC-T CHHr-O^HlOHlH (sex pheromoiv) b»ffl 
HOH «ilH* 'HSf <^WH0H "HtStft HOH, 

^ HH HHl HtOH I 

H<ltH ^^-CH <ij^b *r®H 
‘JQH^I fHHl^ HtH HHOH I 

'ilHN 'SH* 'ii^b CH^tHtH 

HtHi I fni^ii HtC^H fMlH (extract) CHH 
HSOH HHIH*! HIH ^<#f I «fH ^SCS HfOH—HlS^ 
fntlH CHH ? HCHI 0»1 H'l^- 

*r5CHH fHr<« CltHtCHlH ^ ^ H 0^ 
fHHiH CHCH^ '«rtOH3 ¥tH05 ^HH 

*ttft< I HtH^ ^ CHtHi 

5^ HI, HH fnistflH W.HH (SlOb^t HF! 
HH I HtHOHH HI «: 

Ht'ent^pi taRt fH 1 ^ fH«^4 HittH 
^ HCHHHNIOH 'HtfHHtH <ROHH 'HTt^-CH. 
*i|^ urn CH^I ^ cnCHH Ageratum 

houstonianum HlOHH HHOHH HtOtpi 

fHHtH CHCH I HhW H^W CHHl C’lH, 
fHHlH 'HHtH (precocious 

metamorphosis) apR HfJt'flHHH H^H 
0?fHHdhl1 (Bemiptera) Ht^lH *P50HH I 
72 iSflH Ageratum houstonianum 
HfeH di-ethyl ether 'H acetone (1: !>• 
UR TO (homogenize) HHTH or 

itlH t^tlH *rt«Hl HtH 1 ^ HtentHH-^ 

m hIWh cmm ^ fn^ 



Ii4 itriT 

"flW ^ »rf^ : 7—methoxy-2, 
2—dimethyl cbromene 6» 7—dime* 

thoxy—2, 2—‘dimethyl cbromene 
♦rtl precocene 1 precocene 

2 f 

^ Cff«{C3H, precocene 1 

precocene 2 ^f%5[ ’f'ascsr? 'sf^irtsi ?5nf^ 

»rf3Rf CJRI ‘iJ’T <ij ?rrf*tti:?r preco¬ 

cene 2f precocene l-4»i <srN 

<WI precocene-«ij?i tsiwtc^f ^ 

Cf? i m *f5j:«riT (colorado- 

potato beetles) precocene 2 tffiTsrf’f 

%i5 


van c»m i ^ 

^r«f5T precocene 2 »rpPN CW. 4^^. <<r¥*!Cf 

«ictW ^ ^w-51 «*rtw^ 

'*1^^ ^?11 cnav *{tr?t CT, precocene W 
^ TO ^1 ^r(^^5tc^ ^*1 TO 
’iTO^ ?[1 “wstc^ 

TO I 

'«rlf^TO 

f%^ISC«j ’iTO =?c?tc^ I 

on. •s^v -uq^l cna^ CSf. 

'®rc=i^ I 

CTtnj I 'si3tf% 

CSf -ii|ir 

f^?lS!C«fiJ TOfTsp *f5TE^ TO I 


t^rJTTC^il 

c«f* 

«c;*pw 'Q <flTO^ »raT^ CTOS 9^^ iwpsf^ ann 

?!5t®JT ’5T*r®j «s5i?f w sTPm 
w t*nRT m, ^ lij^ m?n 5??«f% ^cjns i 

•1^^—1248 c^ani 1322 TOT «jc^5l5?f8 500I ^ <iRsf& 

C4tWtR?l 1^ (Cologne Cathedral) I 

^ ^^c?rtrt ’tf^ ’ff*KS5T ^sfr f5r$t«fsr7 c^f«5t«(r—Tf’tw cnn- 
TOT,»FpW*r 9 l Trt^ ^*P53?j5t5 <sfl? faRTte^R tot 1352 cm 1411 

91,000^4^ ^m\ ffcsra ^ bsfr ( Antwerp 

li^ fsl#rf5 I ‘flS CathedraO I liW 


*Tim «<Wt <PW 'e WT *tflTOl f^, cm TOWi fiKWik ftwi 



?8) ns 


1^ Wll 1422 

C«n:3jr 1518 ^fr *tf^' 

»r?5{^tWi lipi# irtaj ^ 's 

^ 400 1^1 f?1 C?«R:^ 'BTt^ I 

C*^5r— C"^ff!?m ’Tf^ ^f 

f^* (Seville Cathedral) 14 1 

C«(C^ 1520 1^91 C9tc^ <?1^ 

R^t9 (Saint Peter, Rome) *1?;^ 

45 iR Tsicso »Rcroi ^ f’t#! I 

^c?rfc*r!j 5w#9 ’KXT 45 *rc5c? 

I ‘ilt C^ '*lt9'«'^ 22,000 ^ I 

'«t*t^r—55 

c>m 41'i ^i3Tc^ c?rN^ 

'si’vc^ c^'rsnp ^ % i 

(Silchester), a5>^ (Chester), 
(Bath) «2rff^ bsf) 

sitfllf 'arft^ I 

’l^sf ^ 

I W9 ^- 

^ I ^ Tf9 ^ 

^ Tfj^ iipr^r ^?( c^ t 

^jf*t "n»t^ ’iwK 
^^ ^cirM- arjdtfrw 
^^9rrar «(^r*fii ^ 

^ lim ^s»ic« «rt9?ti?( ^ i 

??i’rTf*iW9 '«rr?i'« c4^ -ff^wttaf) *!fW9 

' 2 i:?twCTf 5Tt*i^ irf«rtoni ms bsf^ wi 
^1 oK^ ^ *R 'e gfi i Tf ^ in tK ^idif 
fe *m ’IT? ^1 0^ 

^ wrWt^iTOi c^OT nf9*rB ?of i '2rt?«^ 

^9 bsf^ TOT 

1 iPR ’OT?! W?i wcm^ 

t^i%r|»n[ sffJhs ^) 4^ »4fj5 ^*rhpi«}— 


^ ^ w?( '»!^i:^ 

f^TtfWt»RJ i 

cgtsrtiR?^ ^ 

cPTn 'e ^RTffw^ '«'9 fe’f’S ?R 
f^tsrR, 15 'stf^ '« R5i'Rtir 
f^5lt=R <i3T- Rt^l OTtwi (5 r I 

15’ iso ^ I 109 =rR 

(lancet) H *<2l»m *3j5tm1’ 'first pointed) 

151 v£i^ jpiCTi cm<i 

a«n, M%g «r^c“!i 'e ‘s 

IR mu I 

ffii wR ^ *r? '<3 51^ CTTti* 

C^rC^F (?fts(«f%9 1t?1 "S 

cwR c>tc^ c^ C11 

5R%9 I 

5^1 wtfl ‘(?ntl^ 

(decorated period) I ^ WI3F 

»?Ft5T (middle pointed) 91 cqc^Ht^? 

^ ^ I JRWtil ’Tt^fSlWl 

«ttltW IClTI OT'Q C4% ^R^t?I- 

1§5f ^ I <P1(1PP 

!^?pg5 efjtflf^ '5lt5'^rf-'f I 

^9 WtltSTf^ ^1- 

'?m ‘^fl’ (ogee) RPI'R I OBTtWra 

^ fw erRtPrt^f^ «(1TN 

^ miTd 

^'S C^ 'S «ff53T Wl '^cuf^ I 
^ *r9 fW •rJrHfl'9 
*l5t90* SRI ‘^t»W’ (perpendicular) H 
‘1IIS01’ H *?rf!3n’ *15(11 ^ »Braw 

wtsrMtD(f% % it?i <?wt^ I 



ti6 

«rf?r^ <?i*i >4 I^*n ^sn?|r^ (Cunterbury) ^FTtf^STt^I 


^ '>rNW®f% 'srf^l^ «i3?r 

'««rN' ■€ 'siisfvfsi «tt®l ^ 

^ I Jfsf»f3f *et5t 

R®rfc=r^i irfjf ^ i 

cic^ c^*t »!'®t%r <2j?Rtc<^ *f5^’ 

'jRf rftrsra T® I ’^'®- 

C'SPCai *lf^45T 

5wf|9r ^ 

u)--n *iai ^*?r:q i£f»rf!i sit® i 

^‘r^ ofipp^ 9(f^^ sri 's^lsR 

*tton »w ^ f5la%t I 

ntesi *i>r®^tf®«l%i t^si *p?®sr 
^it'JttRPf^ ® «{t®1 ^ ftC^I 'St’f wi 
^t^rtsTt, ^c?r^ ^tip^ ?P?rl ajMIrfir 
^ ^ ^t?tfii Ptaf5 

5®®i Rsft^r I 

^ffsitsi ^1% ^Jtf^ I 

^iffii3Sif»T~«wt^ fifsTt^r f5|«rt?r w ^ 
^Jtf«l£t»I (Durham Cathedral) t 
1096C**R?F 1133 sm^rThTClR ^ 

^^5 ^Jtf^a? (Norwich), altli (Glouce¬ 
ster) 5Fjt%t51, ^sjes^t^ (Winchester) 
wtf«t5tsi (t^c?r(c*r?i mi 

^ C^rffe bftf Hsf 560 'iPTs ), 

(Salisbury) 9 ^ (Vorke) 

intf<r9t»i (iw# ^•sic'ad «iff^ 

W «rhf®c^ « ?®?t? ^ h 


TOjtsn?ni ^fr ’W) 

^®Ttf¥ I 

TOt^^OTlsrS; (Monasteries)— 

f^pp^tn 'siJtf^ «i*irsiR^^ ^rNtf^ri 
c®cf (^ t5f*rf^ .4c<fesi=( 

^?rfr ’ic® ^- 

r®?:sR I -iilS^f ^f?rot=r ^1 

’ll *tTll^f^ 

!5j?f%r I ‘ ^ %f®ii W'Z*\ *r?i 

«(tirf%5¥ ^s?rttif, c*rtf®®, ® 

irt^irwj *rN i 

^Rf5 •it’iv 

*f5 ^nSIC'S^ 

»RCK« OThC 'G si’TOI <£(^'!ti I 

^virNcifi *0^ ^ ^ 

«Dtf^ 1 

5<r- c? (T^’isp'rtsf 

fwi ^ ^f^'S %! 

«ff5Wt?iaf?i <rW?rrfft^ sn® i ‘s^ttesf «tf^- 
ciR 'srhut?^ ^1 T^ vim f^btwsi 
ms I ^t!?T?i '«rWR ® 

1^ 51^ ^rl C5IW vii^ 

^ ^ I <1[W "Wf) 

^ I aufsCSTt'^ait’eR ( a ty i. >- 
Saxo .) -pi ^ikfil-il '^t’tcwu mcs 

f|5i sfi I >ii«f% fm 

cit®j |*t®tcsri c^ftwt CT?rt c?rai '6 
^rltk ^sT'orfsn «t#n9 ^ I 

viwif-t « ^t?*f -i®i^ sf^jt^r ^ 
ifforffl ’TO?i sftn^flifl^cirfl TtOTi '^#p® 

^t*rftPR &mtm m *K®f|9n 
^ % <a«t!t <?b(\ 

jow emr 1090 
(Tower of London) TW 
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WM bsf^ ^ I <i]^ ^ 'Sfq^ 

wf<2rtft^ f|5i I 

aic^rf?-^ «tNf^=f ^ 

^nr*rTts^ 11. o;.. ^ 

-^•i '*rf'5 *i 5rf1^ ’o‘^i}f=^c?p 

>r2f*rtf3^ ^?il ^'® I 

'SftPT'? ’IttOl?! TO '®(t^''9 

>«{»ff^5rt« TO® w.'i^ «fj%'^:f%®l 

?t»i c’m ^sitcnsV^fc^ra 

'srf?f« ^ «2TOw^?f ^ 

^ I ^ft ?,T:if 51 m 

R,'%55 t^tW<9f^1 %R3 TO ^ I 

^C‘)f?I Stuffsp fe ’rtTO ‘Sitftir I 
Ra ^5rt^^’5pt?i I 

twir^ 'sr^sTO n^^zt 

^ '®f1^'8 <2}^ «if^i:^ I 

'3ir5f8 '®tc^ bsi^ ^^1 I c^ 

7 ^ «rhii^^l '€ 5?5prfc*r5i 

8 ac®f ^«1% I 

^irsf^ I TOm »r?!^r 

’Tfiin?! c^rfsfl ‘TO^fN.’ 

(Atrium) ’tc’jf csrfcB^ 

1%^ ^j t T«?rK 

^wtf^ fwrn 5ft* TO5T ( ^ TO- 

brPf^T ^ b'f^l I 

TO I ^t^R; ^ fl®f ^ 

CTOH ^tSf •!fTO?l'«?‘»f, 'srf^ 'G 

'f%twf ^ TO, ?rRi TO, 

^TO '«^ar ^ i 
^ c^ c^tB Iwp 

mi «rtpfi 'sft^ I mi 

■3 


'=Tf&^'Q ®rlf^K c^^rfjg (?^ 

^iKR TOf ?)t<fi ^ I i§:fi;Tnt ^ ftt? 
cH*f!n m?{ Tf^ CT5{ ^ <?r» I 
TOttN *rfr^ TO 

CTfl G ^>ff^stl »ttTO 1 

^ 3rtfk^ «it^'» <2}-^ 3?9f'<r?? I TO<) 

‘'JtTO siTWiC^ra 'cTOfR' 

(solar) '6 'Rgrf^i^ «ltTO 'iftTOra I 

TOVI TOTfru ’tffW?) 

TO ^CH'IT TvtTi ^ I ^»f 

f^arfTOf^ TO I 

wpr ^ ^ ^rTOiN sfTOif 

^ ^5f I 

CJTt'Sl <£{'^RtC«f't 

TOWt^ wrTO^ »RP?l 

sfTi wrtft ’tf^TRofu tsrfiri ^srRj ^f|5i 1 

^‘^1 TO^ Tot 

TO^g ^r^■^ '9 =rf=n tor^ 

9(1 W I ‘ift '«Tf(:R^t^ ST® 5^TO'i 

iw-® srl^'y I ^ TOT 

C’rc^f- c^fwt^f% ^1 i 

^nrf^?p ^ lilt 

5pT -11}%?:^ Prc’sspcn?! <?FtTOf^f2(§ 

s.tc*f5 ‘*iTOcnB’ c??t5T 8 f5iriR*iTOr- 

-sfvni ctIr «tist5f=T ^ 

;^| 1 '®f5f^^cefa WJSS^ ?rt^ I 

iflt yf^ Trf®®r^C'® ^TO?f^< f§3T^ 

an TO1 ^ I cm\ TOr, ^ 

TO Trf?C^ 'TOf'G <?Tfl 

?CTt^’® ^?ii 1 ^ 1 ^? f®TOPt?f 

a’srtpi 'q 

'jttTO I «t|?T TOp^ TO <?r?itPf 
Rf&f'Q, ^1iR5T ¥!r-| 



IIS flftn 

cjfrfiT, wt?, «ftwN- 

^lar, ^rfsTl «fTtenT ^ cwr 

^«Rrf?i ^ « ^wfcsr «rW?l 

'®rh?rt?i c^0R 

C®rf% >r«(75^t -mro fl^T >PT 

Tll^ I ^ ^ Ttt^ ^<5rt5r«^ 
wi ^ art^:^ fe 5r'*ivr c?jc^ 

^ I ^t«(tc=rj *\% (yew) ^rtW3f 

c^, ^t«fc?nf 1^ 'e c^ c^ ?\m osjl^ 

ctfsTi %tr5rl ^ m Tt’Tfc^ I 

1515 1530 ^^=rt5i 

(Cardinal Wolsley) 

«fW?’ (Hampton Court Palace)—uj^ 

Q f^»K=r I 

s bsfr =!rtf?®f§ic^ 

(^1^ 1^ ^[«n— 

(1) tf«rl ^ (tic-beamed roof), 

(2) «r(^-C?«9l ttPHI ^ 
(trussed rafter roof), 

(3) ft? (collar braced roof), 

(4) 

ft? (aisle roo0» 

(5) ffsTfij =fr? (hammer beam) ft? I 

n*!*?*! f%fw ttlTTJ! ft?«f^ 

«1#?! I ft?«jf^ «lt?I^ 

C?t?t^ «?3I ?lf5 Wl I 

*l^tr=^®fyif—1167 Jtito 

TfPf^ ?? 12 >9 I 

?tf^? ^rsj^n^cci ?c?ff5i I 

ft?r!?i:?s ?5m « ^wts 
wf% ^ 1 '6 

■sift^rfm « 9r'9c=r?i 

{lm$ of Courr) <^ 


« f?iiT» [ 31W? ?#, 3? »r5<(Jl 

«ffwtiR?!i «ftsrf??tff^ ipm, c?ft, 

ft?, Tto? ttisF ■« f%? 

c^ '»rfc3n-?Wi 'srt?^ ntc? ^ ^ 
BTtrN <stff^ m ^ «ft?t*n 

?t? I ftsicf? '®ft?t?^ 'Q 

aiwt?^ (2r«m ?? t 

»iT?ti*l <£t^ fC^ Ft? 

^lr«r?r < 2 rtft? c??i w ®?f??t's?cf?i 

<m\ 'G f?(?l I (?!^ 

?=iR ?td? Ftir^nm? c??il ^rhi’it? TO ?tt^ 

'«rt^ ?Tfwl '« atf3(c^irt ’?t>i I 

'5tc? ^c??i f?Tt^ ftR ?t? c?siri 
^ ?fT ^ wi 

I ai!c? aK? ai!:?i| afspr^tn ?t?r® eft^ I 

<Ttf%*1t1^ ^RftSTG I (?Tf5[ 

«2ic?t^? ^ I 5^51 f4 <2ttfrf?H 
^lif 'srl^G 'srtf^ =f?n f^r i 

wrl-?tten a^rtc?? ?? 

»rv’?jtG C?i:^ F515T I aK? «i)^ 

?5t I ??f^»it# 

Ft^lfWG spm ?C? I 

»m C9rli?F?rl ?? ?d?i ?c?j s^rW? i 

srt’t to?i ^rNii Ktm 

«ft?^ C?Wsm I CT ^t?J ’tiTITO 

5FW I ??if5 ^tf^TOi ^t^^ f?5rti?r 

f'S I %?! 

c?t3r5Th[ c*ft?t? ^ ?Nt?r to 1^ i 
??FCT C«f1^5?t?IC??! *Stt?tTO^ 
«rt?f%i?tiic??i Ml ^\ 

^rtKt^*! «ttw ^rtn?? 

^»rerf^ «*ft?^ ?jr^^ ?3TOf% i 

»rt?t^*i d~N?N)c?^ ^ «rrf?? 

‘rai'Tiu <?rf^ '$W ctoI «i^»r?^wfc?? 
»i? *it?t?*i «n:ft5(? c^^tesrf? to <4?f5’rlw 

<rt^ I 



^ vs If siapt® 

CW* 


<|t5PW =Ep5f '6 'SftJStSl TfP® 

*rf^«i cf\ • 

'g>[CHC^ 'spfSJ ?P51 'STf^jHC^ 

^ ^ »?rfw I ^ Mt?{*n^l I 

»Tt^«l ^ fl»f3, Iwtfw)—^ ^ 

%*K^ <sf^el *ffrci5^ ^ '®1 

mt ^ I <m:^ 

C^ TfCB5 I Oft^ 

CT »W8 f^nstsf ^ 

f^, c-artlSsT, fsr%, 

^«F C5lk, 5jjtwt^^ I 

j} W8 ^•ttrK »tt%3?tc*i ’TfKt?5<i 

C3rc?f 3111 'srfe’m, grfJT’rtf^; cwMI 

jR?f .q®fif ?ic^'g ^ifwfcej nt<3?ii ^iHr I 

clrN r t^ l . ’ft^, -r-tt* m 'q 

»i^ ’Kso^ 

^<itTft=i «t|?( *«rfc^ I #t5i ^ 

^ ^ “art^ 

'ssrWRi ^ I 'iii^, wsf^ 

«Fttv5ir '®it3i "e 5P5T1, f^, ^rfsrhpr, 

'iPTt ^*tWt=t 

I ai«15ni (?FKf5i?F c^^t^ifBPF *rm 
«rW? c^t^rfSi?^ ^1 

^«f?r ^ *n«^ sTl w?r?f ^ 

^ sn f^S ^ «Hrhf I ^ »!^w 

W8 *?9l^ (SrN ’TW *(C?1^ 


TNrfc^ ’Tf'951 ’?151 wsc^r c^ c^ 

m c^fc^ «frN, c«f^, '«rtsi^ 

ef^ ?Fc?i ^ ^1 

=5Tiif m I 

5P51 '« iS!l^*r^ 

w® Tfg, 5^cnt’t, 

'®rNt-nf, •2{^ 

3rt=rfTO c?rtc^ ^ c^ 'srfspt^ 

^ i 5rf*rhf«i ^ 

ipffi '8 ipsrs^ '®iM^ 'Si'?;«i ^ ’«rw 

1 «ic3ic^p^ 

srl i WT 'sn^'i ^ i 

’km w w ^rWwsi 

^ 'srfa?!^ ^ 1 (?r w 
^sfc^w cm I W( ’®ft'9?rtii c6c?f 

wW§i (?rf“r I ^ ^ 

200 f^- 

^c^n? ^ 5T? I 

cw}^ ks *itfi:5^ ifk ^ I 

3rr^ ^ wf»{ #f^-=Rt^ Wi 

^=11^ ^ I fH ^ 

^f^5T c«rw?i 

«p»r "jfflfjp I 

lijOfpn 'spTTrt f^^’Tt ’Wtf^ 


^ ^Tfapt® ?[C3r ^ 

^ W«f '43 ^e#»t f S ry »i . ^c»w, •^'11^1*703 CD9 
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®if*r'« f 31^ 


'®t«F|% ^ I '®l5T®jlt*^fe^^ <4?! ^Sl^ 

vt^«t I c?Hsrl, ’Ww 5K^ c?}w 

^ =ri f%g ^Ttwtc^Ri »i^ ^ 

TO I 

^ 'Q TO 

’|j!wr?i f*!'® ^ 

'»rf^to ^ ?p5i 'srlTN*’?ft <i}?^ 

■sfinjtsR I Wto >CT, 


<iRs '!i*&l *1?:^ v£f!f^ irto5 
^ «rf'e?1 I ^ ^ 

"srfsrtei^ 

’5‘lpni '®rhrtaJ^ ^ ^ * 

^rscf?? TOt^ ^'c^ra im ^ ^ «(t'«?itR! 

TO ’K? ’KW ^ttirsRi 


^«(1 'e ^ 1 ? i 2 rft^ 

“w?: *rm '© cw:«ra ^srtJrr TO«n?p ‘*n^’ ^ ^«fFnOT?i ^ 

Enfe»n ’ll??*! ^*rr ^ i ?s^ w^m 

a^ tii«t%, 'Q ^7iH fro?! ^ ^ I ^;?iw aff® 'Q 

STTBT '*l^,>ira a?#r« ^STT^IRI'' ^ 'STTiT ^ 'snCRI 

t?f!S«n?i«i cfTW (9?? sw ^«rRt1ts «nw i” 

'srfic^if <sick W[\^ c&’wf|t»R 1 

ns(Tt*W ^ ^f^lilt^ ^«fC3!®i?t‘-<t C»i^ ^ =^?}?:5R I C?ft^ 

’'?t^j^i f^Gi c®i<«nr5R < 2 ^ 

'artwfn-'srt^^TMtii i (Tit (smw c^fr® ’it'f ? '^itc’i c^ f5f%«,TOf^ ^ *ii 

fMl ^ 'srW^!%, <71 fro 1^f% f^i:ft^ (Ttrs C5c?i1%, '®1 ^ t%!” 

^cmr SSPTO l ^15<2t^3W f?C5f^, “'Srt’tft ^ c^ 

’Tt=Tt^^ cnc^ ^c«t c<!^ i’ ot^ 

r’TfesR I ^ f5t%«,=TO ^mIr '-^Tv f^Mt^srs ^<71 ^ 

fH c^tH *iwT *riR I f%t^ flc^ w “'srft^ ^ '« c^ 

'Q <2r?r®i f6f%^»rf?i ^ \” ^“rfir cTit^ csjtw^ 

«Tfrt7! «rtw I ’Kh9 f5?icirt?l ?rjf%?c?¥ ^<= 1 ^ f=n:^r “^ii^ 'srWsr »rNR to 

swtflf^ TO^ ^ ^^1 ■« nft^-fsrtw? ’m to # '« ^ 3rtsC’T?r c^ isiws^ 
fvcam “'Sft^f^ ^ c^ bN v” (3rt^ wm\ TOf t" 'il cil=rhi c?tt^^i 

• F/7, ^kt S, jrSf^ '4cfei» I 37 , c»mtf|9i <3its i MFf^M*7Ci0 037 
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«rt^.i978) ««g«ri <*rf % 


'«?!c»n c«tc«f c’fsf, ^ ^?cN ^ 

oq%U c^ *rt^ ^ I *tf«if^ 

’{'^1 C^ft^I ’f?R 

’Bl’l ^ f® 

^ C<U^ 

cFfc4t T3f«{ '5rt'»l-s 

jm aR»t ^t»tf^ I 5?!%^ 

^ “c^ ’Jt'v’i «rrf3[ 

#t?| ^ sft^’R ^tRw ^t'ST® 

4^1 ^1 ^•^^l « ^ «tt«?i1^ ^a^t?r TO 
^ I 5ff*ri^*t®tc^ 

c^ c®Tt^c^ ^ 

^11 rm, '^'tm 

f5¥lii '»rfc*i» c?rt^?i 

to*!’?' I 

■<\^ <?}mt*r=r <sicm^ i” 

’IC'® C?C^ 

^ 2RI ^srhc^J*! 

>iF1*x c^l ^faRtC^ '®1 ’F^l ^■?(, '®tC’? ’TC^ 

‘^tii’ I '5rf??ic*t^ ?ri ■^TOC’F 

‘«rf^’ I »rtKt^'i^» ^t's « "srt^ 

fsrfl^ 1 

'«rt’nrl ct 'srtsrN ^ ^ *Fi^ ^i 

c^ c»i 5f?p5f f^a ^’rt ^ 

ft<i^< ^1 ^ 

i%s^ »Tlir®K ^ ^siTs 

^si*Rif$ '3spTfa ^t’t ^ I '®rt^-fii*Tif oK^ 
3Fst*t w» ’TKn, CHf, '®rf^, ^*^1 '« 

5it«nv 'STt’TS^ '« ^*ttft5^ 

^9 i ^'irtiftH®^ c*f^*(t9«i 'SFca 91 ^, 
^ 9 ^ vS^fOT si^ift^ 5Tln I 


firf^«tc9 ^^!(t^9TO «F=R*rNaFt9r ^ntwlc^ra 

5w%91 

'«rf^t9-'Sjjrtif '2f’«R:*i 9 »t, •tea ?pr 
w. c«c^ 9t**r, ’tK’i cm, w 

CsiCJ? '«{f^, '5^1^ ’T^l Wt C^ '93? 
JTt^fB !<t=^ -' C9S9 na ^ I 

’rf^sf w ^; 

c^fvj ^7f »{t^ HI 91 9C9t9^ 

Ht3rt9 Hi Kt^ 

9t9i Hc^, '^)9* cfc^a ^tflrfrta tT^h 

^^*1^ ^9 Hi I Cf?Ht9Ht3 ^t-tt5?9in *rS9 

^ HI' 

^^9 n?:H=, ^H W’f f¥| C9C9S 

^^51, ^ai, ^ ^ 5f55t9 

Inat^HtH t^HfS CJftH 991—911, ^ 9OTI 

??1, <i9l -SjHCT fiserfH HttH I 

(?fc?9 ^SJ^CHr’l ’« 'HHt^'SrJJs H^I?r9J 9^^, 
vfi9t. Cf?; CT^Car ^1 95C?I I f%^ 9tl, 

fr® ^ i?j3t9 cfc^^i TO 'H’sfnf^ 

9^9 9t9 I 

91^91 ^1i[ v£|5?f'^ 31HC?( 

H^9t? '9 Wi9I « tof9 nt-itnifH ^999 
9tC9f| ^Wt'N 'et^C?tC99 

9fH^ ^ 'HCT I «rf®snc^, 9tl, 

'9 ?FWto cslStH H^9ifW 9t9r® *rtt9, 
»a5fcgr f%Hl5 «f®l9f i9R5 %(fl9 '491 
H«9l^ '2t®tC9 9^ HtCH 

I H9E'<1^ '9 totc99 5r*i9f chW ^ 
9 ^nHt99 fH9li9 HSC9 } 
199# ws% '«rtreltT5Ht9 9tc9 I 

fB?lC9t^9 f5f^?,Hl iH-v 

totC99 ^C^ftBHI 9591 :^' '9 

^ <2rff^ TO ^91 919 I (TOtH'l '9 
C9t9C*r9 TO ^t9«^ 9t^ 91 ^9tftCH9 <919- 
HiHH 91 15t1^«n *I9«1 9t9t9 "fHl 9W I 
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«K?*rf« ^tfha f%<n'« Tttst^ «ricnt Thu "ttcT» 

tstfrtn ’f«f(n twin ^«s I T’fhf <srffr ^«!n . srtr! ’WtUi ThJ«i nkr 

^ Tfan T?pTtc?r 'btW ^ Ttai I « TWwu ntari 

nsifC^T ^CTS tF®T«f7 'TTr^ I 




^rsf «M^ 

( 1 ) 

9^5 I CtfapTfft C^tCT I5t <?P2P?l1^ *rt« 
24 9f?r»f*t1 CafThr 3Ft^ 

tnsfSRsrr^ «|tH^ 

^ I «|tK=ftfB wrl>ftiii:«ni ®fcar 4J^ 

?it® 8^ «i% csfhfi '»rN!t51 
5T!:t5j®5rt«i ^ 5r>iti5"rh!t5i ^8 

fifiKittr® «}Tff^ ^ I «r>K=f^ 

5[C!tf|®l I 

( 2 ) 

Tst? T5 12^ C^PWffr 
cnc^ 14^ (S^ft -sTfS f%[ «iwhr 
<2fiKi?r?i 'TlwtBR 5R:^sr i *rcOTnt'«f 

twN TN'SJ^-thn '« CTOil 

'Sfip^ftcts (3fntc=n ^ I 
«f;nTtt(t?lC«f^ «rW ^ f^PjEsi 

Billed C^ efts cefstl «rf?F® 1 

i 

( 3 ) 

’rhtJi't 5r?t»rtn'^?f *{t c^t t® 
i2^ cm 14^ n% ^=ifB 


f^sf «nKfte tsrfcef^e ^ i 
TO!®=tN e? Tv'St^nt^ tQ 
CTO bsft-^t TOfsfB jq^ «flK%t5 
%? ^ TsTtf:=^ ^CTffttSl ^^1 ^ I 
<£|t:^ Ftec^ cm et® >rfc^ ^rfts^i 
wrteNc®f?i TO c*fMi I 

«in?iTt5in.8faii 

26i:-t c^gtstfr, ^iif *if^cir!i 

Wfset^r es? nsif^HTt'« ^tc^-5®5fC5f 
CTO^ 'Tfceff^ 

'®f^t>fj^f^5C^ ^ TtC«Tt5!n-6af 

t=t5;ttts ^ I ^ Ttc^rtPTfe 
^tMcwrN Thr i 'rrcsrfBsjt^r ^cefsH 
TO emsf” v£3| 1km tsrfcTtesn 

TO=T I TO ■aihi^T^ ctf “sft^^Tl 'TO^-' 

^«f’’—fewg?i ^ 'srfc5Tt65U TOW I 

cathstetfe ncs(T toc^ tw* 

TtorfFTO Tt-fisn^*! Tcesr i 
S5ir »i^c»ff*(ir---(?f':3peftr '78 mn 
’sstT ts IkmfH*- 'e 76 ^ e^h 

Tf^ “-^nitl Tf¥J T?f» fw eCST*' etwf*>c-f 
‘5ri’- ‘n ‘C^’ *‘Tn ‘TOf’-xe ‘TO' 

TO I 






^sr—22w 1887 

si;^—26w itfim, 1920 

1913 sncpRi m mm wsK;®? t^#WTi»TO !wfb 

'BTW?r t5?^ c?«i!?c9r I «flc»rT •si’wr ?f( arr^ i srrsiw 

gj fawfl tfi?p ®rftfiT5 i7Rn*i1 ^stop twcsR, “* # * '®rwRr !<iw jN*fn i 

^ ^ ’TCSF^ $wn m vest? i m ni^Tl^-^=4r vm ^irr ^ 


“He (Ramanujan) could re¬ 
member the idiosyncrasies of 
numbers in an almost un¬ 
canny way. It was Little- 
wood who said that every 
positive integer was one of 
Ramanujan’s personal friends.” 

G. H. Hardy 





ja *3 a 
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Ota firfSfil 


[ 31i« 3^ >T<«rTi 


c^sT^TT'G I ■ ^srrfsf - • i” ^tcsF «£i=^ ’fM ^'5t®f *trt 'srw 

’■T*®' I ?iT^^ a; cnsr i «a *i?ii?ra ^ srrowil: siot 5*t 

ifl «mi s^piisn^ *WT I 

’«rm^ 3?1?o c?rc^ ttfp^ 45 tc^ br:stj tst?i i »n?nt»Fr sioti *iwi T4*w 

51^87 '0^ ^5Kn^ <Era3Ts f5% ^ ^ ^nSn^T 120^5 strt ^’PCSRi ’i;?r; 

(identities) « srnr 'CfPT«P‘Sf:;fs7 tpnf®!® ^ 

jwrer ci?^, “iTj; ®R;;srR i '®rc5r «£t biT«wi^ 5C5rQ—m 3a?'o'6i4W i 

57C® f?Kl ?PIC5H I t7!»$ iTTSK^, < 

^ 'ST<t^'H, pr =7^ ^!r5f;^37?r sfsm Pft ^T'Q sftsj—<fl>Fi 

w?rT ?RRT?i I c®t:^ t@T§5f;®®r(?7f i *f;’^?rT?r w ^^i-wul^ cw 

c*i^ ^s7 c®r<T JcC® wk t ?^s; writs' ^37 “faT^sr;^ 

«flpp (?p4ifaw —<a «rr^i:4r Iro wc® cwr ^ jh i 5nWii C5«^ 

iU^ tffe CWT«ft 1914 3TO5T^ 17^ STTP' ^ 4S?fC5W {,*P»tIdW^ —37?i; 

?»r e??r«iTflT 1 i£i^ *r:;;jTast^ T«wr$ ?rr»rH;w—'STT^t^fra^ 'mwm 

aw tf?5 I 

1887 ^fsrspn?-?! >si^ mm §wt 

•f*sfsi 5 *f I ^ T Hiw T a ^^(Tins^sr atw 1 •si>iM,'5srw^ *rT ^5r®7^ *(3i''p{?n?r®fT 

fesH «9*?T an? ?nsrR:;5fn twr 1 

snwa g T vn 4 ;g f n <i®t»i:?tt aspR i 10 ^ a?n?i ar^srra^ -priHt^ 

csfsTRT f'®s?r atifsr !sF:*rH ■»fr<3^TC® ^p*c?tt ?wr ^ 1 Tawa 

m sTTa® I gnpra cfcsrar aww^'SRC’P ta a'fe 

ater I imsTar nsfr s^nr -ss an'ncpr ’«i;c$ aT«(C?ra cata ?rr*r$ 
w arsTH;^ 'jsm 3fPn^ ^as ayac® ^ 1 aw *fti?row—i?rs?i ^ 

w$ c^—arsTF?;^ fn?a"an<i 1 nT«^TimT^wa« sfWRfafPBr a*^ a»TOi 'snwfa 
as^si^Pf—-ecjf^ sna fa^ ^ af®ra i5?ni arsi ? i5!5r:®t sn*^ *pn^ asKW caw aR’ajrt?? 
cn^ n<«iTT ta 'ow a^acffi ?ca 1. aicsr neap a*n, o-w o te 

'm anjcsT fa^ 5ca ? 5n’'to»rr^« faa^ 5c^ nr i arm^^fCJRT aese? 

a:?:a»T?c^«T—i9SR?as »fc^ ‘a:;^’ arviiw^wncay ataf 1 ' 1903 arroa srnt^- 
$ c w [ *H aa*Nm an a^ca a 'f viw ;; wn f^aw af3«fcsr^ a*cTO ^ 1 aitnrsa 
cemr mrn sfcnr asnr fa^jg^aa asw asca a<9c®*f sm ^ F. A. aT*f aasro 
*mm !TT arr ^ ^ ^ 1 

?rtsnn^ esn^ fecan»i?5i?^ <m a«i!rnflg mm a^ aft c*t^ 
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i ym wum^f^r ypTTtfp? \ (SineX vm^ (Cosiixe) »r;:5 

:tor I 7QS, wm jm ^pm '®t ‘c?n^’ ^ter ?siw r?nw i «si^ 

‘cfTT^ ’SO#® srns sr:?i » 

m F. A. ■i>t?!Vm “m*! ^rurro® toh^stw^ m »Ff i 

C«KST CT “I 71 ; CS|C® TOJ ^ M^T ta^PW Wff *1TOIT !TT I 05C8TC^ 5I?3Tra1 

*mi?r TOT ^ te OTR 1909 smr 22 ^ 1 sfsntr 

T*P5; <ii 5P^ 5T5P?fl^ rsftsf ?p?rc^ 3 T?jti:5W i ’iW® 'b^i ‘«?r ^ 

‘cRT^’ mw 5P5 I < i W ' w^TO^ «a^ af^$^ TOt^Ri to 

“i;;w*fw?T CF^fig' SPOT ?:’fT^ sntw ?.5 sn^WE^ c^JiT^r 5Tf??1 

♦fR I I 

55n?;^ jptw ?fTc5p to wts^t i «a#R m ^ 

™;n;TO?T rst —sro:^ c#r 'sr*^ ^ \ 

STTHief ^TC«^ CS^IWR ^OH ^Klfs^pr f^OTTTW^ fTOR I tsl?? ®FITO< 

«a^ cs(5T^ iSi^p 1911 

^ i viHTO^ tfl^ -tf^ 9it«r5 wv^ ^ 1 ^ 

f^pTBTCT ^rrsTR^sfroy yfiTOi TO ^ ^iTC® t?i TOW 5#TO c^ic® ao I *i:;wta 

i' 

< T v w ; w H 5#5% 7m csrmiwrn tost i s^ifro t»SR « 'bth^ ^snwro 
froi’f?! a*rR ®s f-stro^^ TOto «95p. 'to. <£i^.’“?t srrgref fwiiwiro 75 ^rro «a?p 
sr#T^ TOW ^ ws TOST ( «nsTC^ ^ r®ri tot^ « 

Jiiitw sn I «siTtos 5#5''G ?ir!p toc^ t^sito to 1 sto siot 

'srrafe to « to sTTsrr*n5T ZFFfk cro srr 'sr;?#® tow ; Tto5 — 

w tow srm-«rr<^ ^tito 5TO m \ tjwr^sr tow « ato#® 'spto ^sito tor 

TOISR I 

7Pi TOiT ^Fito 1914 arnm «9ta5T mw wsitof <aw ^rto to wm cr i 

Tstom 22 CTO 26 TO—<a to^tVIr >Tsto ^rr.^ - ^st ^ TO(to w to 1 ^ 
si;^ TO ^ JTit®' iT:;8«r TO TOtoR “?rRH:TO?r wrsr cwnwiw^ «rr 

»to «i7«ito mi 5 to 1 ” 5#5^ sR’srof «£iw wse < 9 ^ ^ 

to« <f;;c5T TO t '5mi#T^ ^itoRi f#s*T tort to •m ato to stt i a>?i1?r ^rtw m*i 
sfgwr ^ ^ tasR ?jf atorr torr atom;>r cwr aro, toT*H a*#® ^ toRT 
to t ^ TOTTOTO « a*TOT ai^ to ^ I to; ^®tc® w'Rto s#5^ lirs^f ^ 
^ ^ w; TO® ’sto cTOto« f#5% mm “w «9® sro toto— atoiw 
WTO—SRT^ 'Sflto TOFTO toK T 

4 
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C 3 m ^ 


WRjsR 5 w fesw t f^; #r5 to TO srrar 3 ^fm 

r^otoPT TOJ 1917 5TM ^ -Wr' »« ^ ^’ICWT- 

5t;w SR**f m ^ i ’iTte m ^ ^ w 1 aMf^r 6/7&T 

^ ^-pj^fitfT njrafTc^ I lijjR ^sriOTi sfsrrei cwi 1 

3/4 TORI ^IWT sTTSTR^Br''! ‘JHld’ !!I^ '®t$' TO «rT tfl W CW ■sito^WTIT 

lU^P jjsrr^fH to i «ito?i W®? to ^ atoi to to i 

5 f?<rn^ (Theory of Numbers), 'TO'f (Identities), 'sit'W' (Elliptic 

Functions), ^^ 7 ^ (Divergent Series), si5p-t«i§T ( Mock-Theta 

Function) to?r ^ csrtto ^tsstri a^iT^j 

^^'TC?r <ilt?T t*fl5U5 i 

CTO'S f#p) C9n^ wlto 5i<'«rrr ^snc? to 

(Prime number theorem) TO TO «a?r ig^ c*fiT 1 *Rn:*Ri 

csilto >i>^'e =^'5?T;;f5i to ^ c^ tor i tor^R (partition of numbers) 

[csjsi^ 4»*4+0s>»3 + l* 2 + 2—2 + l + l'-l + l + l + l, P(4)~5 ] to to 
te m 5isn5T m TOR ’«T ?!TsrR;®rJi (Ramanujan congruences) TO <tM5^ i 
^ 3R<DT (round numbers) [ 5T^m^ ci^ 

fero ?n?r, cwr 1200 = 2^ 3. 5* 3 to tof to?? i 

CTTW5I tTOC^ -pNsVSIW C3T«n '2T?f to^ C*R I ^ ^TRitos «nR^ <ocif ! 

CTO tTOi7i'-irwR;;®R ^rosif, i?7PT5i-?n5rR;®R ca«ft, ?rT3n>;^ . 

aW 5f^'«nT?f 51^ srsmi TO btrt to 1 Wilis'?! w^f 5i^amc®T 1729 

to si®^ w, cf T^ 5f?«fn ?rT ^ 5 i<to cttwst toc«i c^ 

J5W [ 1729 **10^+ 9^ ■■12^ + 1^ ] ^«R7 tgTO c^rw^r cro >fWT 

TO TO Wl?I ^STT ^ ait®? tTO; C?#! 'STTO® TO i” 

^ 5P«n 57C5P ssRR TOC^ I C yfim ^ ^ 635318657 

«158^4-59^»«134^+135‘*3 i 'o TO Ji TO T ^ fi “?rRTJ?;;®R at®?^ 

5i?«TO ?i^5!TO atiito to 1 af^ sR^nr to 1 ” 

C^to «fT^TTOlR TO sfR watoc*! 5to ^ » ?I?fTST OTWl^l)fl C^C^IT ( F.R.S. ) 
) 918 TOi <9!7< 0) a«R ®riTO tow Wfsito toto7»ics?i cTO?n 5 r i 
atoi, ^?5ic»®?i 'STTO'Gm. a:;«i;;siT!r ^sitosrs toto 
TOW w? I ^<5TC»® a?«i?si?F m 1919 tori 27i?n 

TOP ate OT'S^t m 1 to; ^ ?tt i jfi^rTOmn *r*^ 
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c?nc^ "strpt®® 1 '35T sitfRi 5w*|<\»j| 'Q ?e®i i ?5f<PWR[ 

3RHI «w ^5*TW STTHM »TORT to ^TTO^ 5?ff, ^C6lte»R 

“^iw “to 4C3TC5 I 'g if a r ar >r^ 5$;;»r5; 

pw ^ w i si^ snir 3 srm 'srn'n ^iIVcjp ^sntom si^-c«i$t 

( Mock-Theta Function ) fsfSr csrc^R i 

^rniK^w^ a:;^ ^ i 1920 mm 26w «ato sna 32 ^ wi 

tsk «wr*n?*i atom si^jj ^ i 


2/l/B nt^, ^Pf^?Is1^a1-700 029 


^ 5?^ yics? «rw?rr ?rm i »r; ai«ft^ '^1-wfmi'S 

»r$ a^ I <£\k f^ifea ar^ftom siciji in?n fjTC®fi?RT ai«f!- 

mcm ato, 2R;f^ TO c«rt5 «n?R:^ C5®^ 

m I >1:;^?, cama ®rm. pp^ ^ jr i ^ tqh 

'(i I CT^ ^ (U^ tn«ft ®5ito to liiaTW ^ 5?:«r 1 

aia 2 toa 51*^7 a7®fl!^ sff®i««im ^smsn sii’s^srs^ 3 

2 ^911 CTOT !TOi§ w, toM ^ *771 tfuto ^Fmwa 

c«iOT<3 c#! I i9^ ^ 150/200!$ 'n TO«?r tft’o tope m\ 

sni 7 ;;pq?r ^**j; 1 \5s7to « srrsg::^ sjctji yi»a!:^ «r?w >{;!«$ ^cfe* 1 

«5h ©sifiqsiTO eFi?7®fc^ CTO ap^ic^ c«iw ; c^'carctra srrc^a 

^»*f 7!7 I'lms. I calf's®^ aitaam ©fb! 7 «p “'jn^^srpm” 9 i?:sa to®$ 

toi:^ I ca c?T^ Pf toP 7 ?ft w ^rro 

^ nrfa 1 

^SBprtopmia^ si*«j:;^a;<f a#s =rjc«5T «n9ni?m ^smcm tomlTo to^w 
05 ®$! ^557 1 ® 7 to "^an?s» «fl^ a?il 9 PT-! 57 ?fl^ sito tom 

^sciRSR tors ^ < to 'sfa camr ^s^itotos sr R;e ^ ^ sr? 

w ^mrros's aswf' ?catoR 1 <s^ ®»tto!$ ^97 ^ 3p55?7lw srcsito— 

‘They deceived us”. ( '«nsnc^ itocts i) ®9ttof$a tsk. wr isitmi ‘c$a- 


Bto ^ ^msi I 



12 $ 


's®rra wpi%s ?3!-®!TFi. (sca-lab.)^^ ^ ‘®nSRF 'sncs i 

wm ta Wsi^ wn ^ic-w^rmra:” « «fic® cwr 

i^q rw 1 ‘' i n ?n!f^^’G <w?r i sa^^i^ 





v5»if^ ■s»q?^fe9H I ‘^’ jmsj <sk ®»ffsR ?6 5f*( ^ I t*w 

^ (trained) tg^ ^ g iY^fd -^sra ^ W ^sTro-aww i ^fcm 

‘SiWW «rTO;®T'G yic»4'C^ sf<i< t*f5 i f^i?*R®Rn <jc«i(.^*i f^iw ^tpt f*w 

nnscsf <£^ ®9lfsp?RI7 STT^lW 'srsiT {T^ twc'5 ’fTCSf I 

qi>aif»W» f ^ —«9W?[ 5i»®pj-^^yMT e ^C5l?f ^rs®tej ^<3SrRI '^WSl I 

ism 'jsisrmiCT 5?c5i?i tfl^ f^c^rrfsi^ ^fs$®ter oro -s^rc^ ^ gwi to-e 
nw ; ;CT=g w ^ i iflcw ctfc? sricn^aTf^ (myoglobin) srrw 
<i8Rs «rn?F • ^nsn^ «rrc^ mi cwtes ‘'if?rsrT«f 'sRsj'sRjsfsr ^fsrr 

CJirr \ ^sTOT ^csRT ^"tei yRC^Fresi n:^ ^ spcfr 

^ srm I ®#5s? wG®ra 5fs1w ^sRTinw wii(?M( *5s?rc® ^ i 

9ltvS?IC^ ‘i^ te-e ®5TtaOT?I M»l®5 a?iwfk I |£}CTRI ^ 5p^;«l i ^ SBtt^ 

vK« ,gfcsw JEsp ^«n ( resistance ) «rsj»3) ^ ^ I ^ «£«?Ri 9few3 ^srjw 

c#i I <£^ (9# TO«Rf mm i£i?rT ^ «!c<?f mn wpi 

«?ffisra 5^ sn I TO 5®rw «9W?f 'snic^spp irriswc^Rf 

?i9 srm f wtTO, ^rwrr, fltewf, ts^? 513 ^ « t#»r ^woBr ^sfW 

cwF m. ^ «rK??r 1 «fl?f wr srpi;;^ fsk aw yqmmfa ■ afw 

^ m:pm m ^ 1 


tri#, I97d 3 fknm i2d 

®5Tii5Rctf?r sn^fnnra sfcsn kw ifr?^ 

fjiafTif'^^n I ^“WT ^SStlqrfTC'RJ ^?;"*J?f ^ ^ TO?I 

s^;t?n:w?i ^ ^rjc® T»m ta^r? tfj 5Fi?f an^ i 

aff^ tfl^ 5f=^PfW ^T'Q S[TfT«I^«TTTC*T?r «PTt^ ®nmsTT?i 

55n® I 

"" “ * ®1^“C’tt^fw(^i, cm\-2 ‘ -n^i’rti i 


’Tff^ 

*T?it*ifii ^ ^ c^=f ^1 ^ fr^’tf^?! srwc^ I cmH, 

99. 96 ’TO— 

(99)* »(100- !)■ - {10* - i*J»=«{(10+1)(10-13* »(11X 9)*=» 11 ■ X9» 

= 121x81-9801, 

(96) ® - (100 - 4)» - { 10 * - 2*3* = {(10+ 2)( 10 - 2)} > = (12 X 8)* = 12» X 8* 

= 144x64-9216, 

^ f%<^ ^ fl^^rRrsil a* -b* =(a + bX3 - b) %!I 1 

97, 95, 98, 93 ^Nrl ^ *1^ <?R ^ ’{t^ ’ll I ‘W C^H 

’TN ^ «rtWf5+l ^ ^ 1 

CT C^ el^'t (standard) *l*st(Tl Mil? <71^ ^ ?t^I 1 (M^ 50*C^ 

m 52-^ R<!r ^ ’rt^i i f^tpi ? c=r'Q?ii ^ i ^ 

10-(7? «2W®i 12-iiRi ^if fsf^ ?F!|j?5 ^ ! 12-^ 144 ^ lO-'ij?! 100. iC'iiH! 

12 CTN ’PITJ (Trf’TORTF 2 ^ 44 ^ I 'srNtS 44-oil?I JPT100 c^ ^|5?R3 

144 ^ I 10 C«fPF 12, 50 (THTP 52, 100 102 f%Slfirf^ ®tC*r 

^Rl’Thl I 

(12)*=10* ((?? ewt*! «(in ^ ^ ’i^+Kio (<2mt«i ^ )+i2 

(c^ Tv^lTfSl =4^ (TTSl 5¥=5lUff <?^ ^TN^tTl)} X 2] 

TOPI, 

(52)*-50»+((50+52)x2} 

-2500+a02x2) 

=2500+ 204 
-2704. 



12 $ 


131^ 

(sea-lab.Hi5T ^ sps^ '*iW44s^ i 

«Fz»w te >iMc»<i 9ICWT ^s?n?r ^wj <£k i 

«jrrc?R, DssifR 4if«K«Rn'Q «nc«R t 9ii?mi^!C?ra snf^cwi ta^ 





®9Tf?R 1 ‘1^’ 5TTCSI «a^ ^5®rf5Rfi5 w*i t^rcefe®! i kc*w f‘W 

2 fT« (fxaitied) tsk TO ^rwH-siw? <Rf^ i ^c®w 

^s®rf5 timers ?R:<«i5r^ i5f<rpr fpto i fw 1wa» 

iiRiiSFf ©sifspsRfT 5rr^n?r -sri ot c^r ci5^t ‘'W^ i 

'SRTssr —«£|Pf?f >!a^-3n^5!5IT « SrCSfS 9fS®tei ^'Om^T '^5R)1 I 

'smuTf «pate um (m$ “TO ^ ^staa WP? too 

i:^ snj?7^ '*w m I <£iOT?r wc? siTC^tsnf^R (myoglobin) ^rm m mm 
«rTi?p 1 'SfcsRT RWRi ^9f tm c’ptIw ■'toi't <5Rs;fsTC^ sfsii ^c?i 

c«w I TO?r taoRT swa? «ifv?f ^ ^ w^^tew'e 

m errca \ <a^^^ ®3Tf^ ®K??Rr ^rslca ^spnaiw B^rnsm ’im i 

te-G G<sit»5Rw^ 1 tawa ^iT 5|5q«i t m psw 

•»m SfOW >Kj5F =?n*n ( resistance ) ^rsp® m ^ i «kst «awa ^it^EW ^!RTFtJ ®P?iS^ 

5n*flw3 c#*! I la^ «a5?^ ^PTswfs ^Cfjj «aaT bstht sraa w sRW i?pw 

vswjsRi •TT \ ^1315 TO 6»na lacw i»r*«i1TO'0 sntfWfSf 

cw sn*iw I 2WR, wcsT?i 'arasTTiTT, 9!?TO<i, w^w <a?f^ 5^ « swaar epRfpr 

csCT <asJT «pc5r arrw i taa wr sn?j;;s?« <s^ 

fl?g?T «f*«cjwa ^ ^5prr«?i >w^ i 



»rt#, 1978 ] ^ 

sflfiFTOr SIHJS3 iTOS stwicrra arcm t?i?w ®ns5^ « ®ia^ Sfn?^ 

I '5*M ®®T^^TW?f ’W^T 'gl^T'SFTSJ®^ V0 

^;^^ic*f?i ^ m ^ ^ wsn^'Q -<^ec^ i 

^s^ ^5n WfPP ’TOs? srurg^ic*!^ i:5«6t 

58TC5 I 

(m\-2 »I 


^‘Sf 

^ ^ c^ ^ ’Tt^ I (?w. 

99, 96 SRI— 

(99)*-(l00-l)*-U0*-i*}»=K10+m0-U‘-‘(llx9)*-ll>x9* 

= 121x61-9801, 

(96)«-(100~4)*-{10“-2n* = KlO+2)(10>-2)}*=(12x8)* = l2*x8» 

■“ 144 X 64 — 9216, 
»;paS-b»=(a + bK^-b)tol 

97, 95, 98, 93 ^^STtif^ ’4‘>f ^ C^ ???I1 I '^IWI 

^ f%5tW ^ '»ltt«lit>^l ^ ^ I 

CT »l^«t7t^ '2f5lt«l (standard) *rs'^ ^ ^1 50-C^' 

10*C^ <2tTf*l 12-^ ^ 144 iO-^^J 100. 10‘«ii^l 

12 (Trt’T wt (Trrwc^ 2 ^ wm 44 ^ I 4 iniiij 100 cm mm 

144 ^ I 10 12, 50 52, WO C'^' 102 ^ 

m\ ^ [ 

( 12 )* = 10 * ( c ^ < 2(^*1 *ori ^ ^ ^‘^+[{10 (< 7 f ^ )+12 

(c^ *rs^ c^ mc=s 3(c^ »i^«tn)}x23 

'«rasic*i, 

(52)*-50*+{(50 +52) X 2} 

-2500+ao2x2) 

“*2500+204 

■“2704. 



1$0 




f 31^ 3W %<I31 


102* -100* + {(102+100) X 2} 

-10000+(202x2) 

-10000+404 
-10404 I 

lo-c^ «<:?{ 1150 i-c^-adrt*! m 2 ?hi i 

<iRter lO-c’if 4f*ftet 13-^ ^ i — 

(13)* - 10* + {(10+ 13) X 2) 

-100 + 23x2 

= 146 13-<flif ^ 169, \sc^ % ^cT ? csrfe^ =0 i 'srfm 

CTOlO<515^«|><i:?r 2 (12- 

10-3)1 ^ *tt'% 13-10-3. 

(13) *-10*+{(10+13)X3} 

-100+(23x3) 

= 100+69 
-169 

10-c^ «rsit«t m 14,15 ^ 1%<Ti ^ ^ I 

(14) »-10»+{(10+14)X4) 

-100+(24X4) 

=100+95 
= 196. 

(16)*-10* + {(10+15)X5} 

= 100+(25 x 5) 

= 100+125 
« 225 1 

10-(?P i£m«t m cm 11,12, 13 ^ cm 9,8, 7-^ 

<?T?l ’^Rl I 

9*=(10)»~{(!0+9)X1} 

-100-19 

= 81 . 

8»-(10)»-{(l0+8)X2} 

-100-36 
— 64. 

7*-(l0)»-{(.0+7)x3} 

-100-51 
»49 I 
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'ST^' «W«I ’Tn^ 1 4*<ifiT ^ 

iffflSJ C9PI1 ’Tllf I 

(n,)*«*(n,)*+{(nt+n,Xna-nt)} 

W n,>ni. n„ c^l ^ <-*^t I 

c^ ^p^■»^■l I 

OTT, 101,102,103 

(101)«-100*+{(100 + 101X101 -100)} 

-100004*201x1 

- 10201 , 

102 » -100 *+{(100 + 102 K 102 - 100)1 
=*10000 +202 x 2 
-10000+404 
—10404, 

103» = 100* + {(100 4-103)(103 -100)} 

= 10000 + 609 
== 10609 I 

n»<nt ^ 

n,*-ni*—{(ni + n,)(n,-n,)} 

C«PH 99, 9,«, 97 

99* -100» - {(100 + 99)(100 - 99)1 
-10000-199x1 
-9801, 

98* -100,* - {(100+98)(100 - 93)1 
-10000-198x2 
-10000-396 
-9604, 

97* -100* - {(100+97X100 - 97)} 

-lOOOO-(197X3) 

-10000-591 
-9409 I 

«4®tw 4, 5, 6, 7> 8, (71 C^=r wws ^ t 

48 «rtcnfw (relative) *t'55l% I m c7Pt4 ^ I 

_ _ i^rfw ♦ 


# arf^ + c^.—{7?5ri— 





TOl I 

^5rTsrn:<??r csm ?j#t^ ?rpi*fTC^ bfc^T?f ^5TT^*sra 5n:*n 
^^:;f^fn?r Tr^9<T sf^frs?[ jists cff^fr,^ nM i sr;*^ ’w?? ^ts^I 

«n?:^, f:>f^:JeT zr^T. (V-I-B-G Y-O-R) » ‘9CT?( sic*rf 5=prcsc5 ^ 

Wi ^ ^ tfftj 3*9 X10-'' CT. H 3*9 X lO^A ^iTn mm ^ 

507 STM ?n:®?r 7X lO"® ot. 7 '< 10^A. 

ifi^ STM ?n:®^ ^ ^?f ^tott ^—^0 

(u) Vptt#t^ I #f 'TOsi'TmteT (thermopile) tTiisi'ils!^ fsn^ 

ta ^n'Q?n 5:?r ^-^isnar gw ?i^?r 

^?C»f CtNT 5^^ W, ^TWTT C#t I STT?! 10 ^ 

c^. fsi (53^ i? mzm JTisi I i£it cw nm ^n i 

'5rr?rr?f sw sr^ ^-j:#f ?r«fTST^ ®rK;oTT^?iW ^ g?r 

CT gPTRd'w 5F5T ST^ ^ 5TO, ^ w.5r,i ^ 5^r ^nsT ?T:®?r c^Mm ^^'— 

c^[^n;fiT 5?Q?rT ?rw i 

=5f<c>*f ^ fsF^ g?r I ®RC*ra tff’T'T 10’* OT fs[. (£1^ *7W 

I 

'SifvSCJf5i;i'i3 ?5Wi<T oT^rtr ^P^U[?«T *1^'' —fi) t*ntsT® 5?®?n, (ii) 

?jpgt^ wr (penetrating influence), (iii) ^TTPf ’sn#?® ^ ; (iv) t*P^ ’W«f‘x=P 
atssps ?p?rT, (v) ?F:^5fFp1'-^^5C^ t?n:?rMPT^ wspf ^ i ^ 

S'f^Tpf^isr ?Fr,®T cstc^ iTi^c=^ i 

>f3'’?lf*5li!' £f^RP5T C«iC^ C5T*f ®fi?Tl ^fFTSTW I ^IHSTW 

=^?IgO?I >PF?r^I as[I«t <^^71 =5^Tt5l1^^T f^FTl ST^J^ ^r®H W=P 

JTHSTPl ?Pi:?R I '®T?rr ^ 57 * 7 , C51C'«Rf ^17^ '0|31C«1<1«?‘S‘P I 

» S?CT ^5*M TTRSn^ <prat5C5T»T '®TC’T5 Sf?! 1/3 '®(WjsT^ 5W3 t'fCS 
(visible) ^Tc<?rFP#5f?i C5C^ t:#f ■'il^fsriw ?iHf ^ 

{^5if^;^pTi:;t<(7 53;5T‘'?ff»s777 tflsfi? <£}^ ^*f ^ im:^ ^*t!wc*t *R*7 
iSl^t 5T‘’1 I ^ CETC^^ 

ii 

C||N5R7 gw «IC^ I 
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1<378 ' 

Y^Tg Wl I^ 'SIBI’Q C ^tfW T g tgW i 

w «T;tsfe^nR ''ifewn’j ^rcsiiwwf?^ 

^ «rK®TPP ^ ^ssic^s ^ w cTO«f z^:^H #st •tifgsns'r wW c-^fts^ 

<i}51^ W C51t^ ^t35n«R =1!i:<I I 

cB^^n nrsT'n ^sftsf-^t#, (nt-*rr^n?^, c<^B!i-c*rfl^‘^ 


W »il**^4 'SIU’T ^tt?9 «ir«II 

^zjt ^1 c^ 

^R:»!g ^1 ^t<fl Cf'eutfl csh I <filC®rg ««:»! ^»l (force of 

friction) »f^1 C^ «ft^g wrw <r^ 

1^ ^tC^ ’^^•l (friction) ^l»1 i 

tij’fi^ 5T^i ^rf^nr fww ^ • 

ift^tt&f ^*01 ’tf^ ^•i-‘^»r «rCTT’r 

^fCg I ^=^*1 «« WH I 0?fl ’^r^l 

’JC*!? ^ ’gfff »(^ ^, 

sn i iftcsiil (inertia) «FCW TtC*i i f^CW 

"SltHW ^f? ^t«rl «3^ WtOT W.W ^1 5»!C«I 

»«rt¥W ; ^tg ^\ I ¥C^—(i) •ttf^ 

=11, ¥t?i-i wtcwg ^t=rl "^tg Tt^tc^r ^^*1 ^ «*rcit^ =il ('ar<ft«. 

PffiBPI Cf ^ ), (ii) ttiJC¥ •1tf¥ =11—f^91 ♦»:? C’^—«1^ «iw 

Cft¥ =11 C¥=1, (iii) C*fCf¥ ¥l l|^ fTHI ¥t^ c^tfi =itw =«, (iv) ¥t?i'<rt=mr n^ (belt) 
¥"11'Wttf? Ull =11. (v) ^«1 11 ?%« ffCl C¥tsi ftffSPT «{^Nrf=1 

Itw =11, (vi) Ci¥t»ii 11 'iWfitw it«rt=i itci 11 <1^1 m if%i ¥cir *«i 
f W =K1 CI'IH*!!) » ' 

Oiwt IHtlf initCTT 1^ ¥11 lt¥ i C#f Cl^ Id C¥tf IW! ««¥ 
Itai CWtCl ctc^ lttB«—-tfll=t HI 1^1 ^fttl 1¥ fd Cl«T, ¥11^ 

it¥i mt ici Hd Cl, m H 11 itci \ iW^ ¥# 

5 
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c»f f^’sp c«flr^ 

(981 c»r.f^.Mc»f. 981 

c»f. «rt® C4rts( ^tw ^acf ^\) i 

c»r c^, ?t^t?r ^*r?i •ii^# ?f^ *rt® «rhs 

«i|^f& ^tCf I 'ait« ^1 ifOJ 

C?P919[ I **f^ ?P!:«I C5t*t tfiP^ m irfel& f^fl®T I 

^tc^ ^f? tusf t& fsf*^ c?«^i «ii^ c»[ 

cw^ -sTMiifsi ^.»i 

C“r? ^Z^ 5T1 ( 'rr'srf^fl »ISII f%« sil—^t’Bl Cf? 

« C«PlS| ^^*1 Sl1 ) I It^tl ^Ini 

CWC^ ^Stc^ W%1 <(5»T I CW C’tC?^ f*fCir CWI'^I 

f^9r—fet!? ^^tz^ C>f^f^ C’?? ?C1I ‘fi»T I C«>t5T 

5t%ii I apciR »f^ji m i 
c?»fw^t^ ^r»T^t? «fC5I C5^1 ^?CW!—'««J«(?(^ f^tf^il f«rif C?»t5^t« ^C»J 
=?1, m c?t4f m c:^^ ^tc»il mmz^ *^11 

cqwrsi 'sit^'e f%*fw ntc^ i 6 «t^ ’tt^ ^1» ?t^5 

^tr® 5^1 ’tf^ =11 «t^f^; 


♦ 10/1» C’ftut’f^fst C91R, Tr^^t'31-700 013 


I I 

! *tfwcini »iw cn’f 'astsi« ftasrsi’ »i&^t 16 caf «R»rt<tt«*i « ftai >iwnftn(» I 
I tfrajt^rr^ c«if% firniTfif^ 5»fCf \ | 

i t%5tii (=ic®^ bsf®, f^sat^ti:?® «rtiit«r5i' ' 

f4Mf5?, ?lt^, CWt?J =??», t‘«Ttf?) fifC'ir I 

WC9 ^5^-»ttl^^tc??[ ^tmsi^ irtsiU=il ii5«» ^1z^ | 

I ftcw ^ c9mi nt^tc^ i^cari «vk=ti i 

j ms<l 1 aiRt^hi ft»f ^ «fvH t I 


(algae) (fungus) 

C^ ?|fC 5 , caf? ^i^Z^^ (lichen) « 

l^C»T« <«ltC^-— 

vil’Tl (ii) (soprophyte) (parasitic) 

cancutfip^if^^’ls mtif I « 4 ll *55^1-^to? '« (reindeer moss) 

iHt I , 

m\vi 1 <ii^ 

wt^f fsi?j-^55 car c^t=? ^t^fartastc^^ ’ttc^ i af'«(5r ^<rs? *i^c'»ar 

^rc^-e tjjrini cw^fc^ a?1w 1 f^i »ittc^=r ^ct? ajt«i unsi? 

c^artci? ^sr c^\i{ ntoi ^\ \ ^f%? ^taitsi'® 

Mtc5^?r ®tc^, ^’iw. aiTi&c'®» i?lf gate’s »if)<5? 

=q?caF^ ^^cii «r’sit?f I 

'« sart^p I ^-«<?c«r?i ^f^c'ffl arc<a aric^t-a ^1 f^c^j 

fwj^ewfl UMT ^rttf I ^Zff^ f«51 'ST’ftH ai*«lc#fl ^««n 

irt^l c^tcji I ai^n— 

(i) (Symbyont)— 

nt?55c^ i5arii ^tc-f f^cartwt^ ^C5T iSini dr ^f%ir®fiTr=» 

fsi^arrift^ -mv^ \ «rt^a ^f%«r aftc^t^t^cs^ (carbohydrate) 

« Iplta^wt^ C<«rcapF ar^aj^rt^ ^VH I 

(ii) C^«a!t<&»ra^ (Helotism)—asitc^t^ ’^»Tl ^f%? 

art %mVs wm\^z^ w ^«*fart9fc^ 

c’^r® *tTci I ^tar^:^ ai^ic't^r ^** 1 ^ t 5 c«t®tcwrt ^^^ 1 

(iii) (Parasitism)—f 3 {TaF«rt^ <:«ra!t»!«ft^ ^f%CW 

n«lftlt f5C»IC’^ artJT ^f%»f I 

arjawNr—*4^ ^f%«rtW 11 tffjw «rrcf ’artt^ll ^«11 car. att® 
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^*11^ <rt«r i C^it^tf^^l (lobaria), 

(cvernia) iW I 

wt«ttr5T (cndocarpon) •iJ^I^ »lt^CV5| ^«fTW 

^ I 5i?'ec^r '« C<i6t%1 (cctraria) «wcl^ 

•rt^r^sT cnz^ c«rf«1 (jelly) i *ni»rf^5l (parmclia) ^\CH 

^rtsrfcw^ cw •rt^i ^tw i 

« ^t<tW I 

C?tC>lf»I (rocelle) *11^!:%=? (litmaus) 

'e^H ^iff^’fCjaundis); Hff, (epilepsy) ^^Itf*f 

cfltc’ffl wiw «gfl c?^l c^tf I «»t^»i»nt:'0 

(iccland) C«F^ 'e^«( (laxative) «g« i 

•ttzljfijfll ^tllt1^f^»r (permelia saxatilis) ^1 (skull lichen) 

^ *fK?i • «(tl^ (astringents) 

(usenca) ait^C«ac«« «Ittf i ^jtC®Tf5|«1 (cladonia 

pyxidata) 3?pt^ (whooping cough) ®TT?it^t?i 

swrl I 

oj^JI (perfumary) 411^ 

’aitC'5 I 

3»?IC^'8 «l1Cl » 

”srrt& ^1 CT m ait^c^si «t?ii c?^ 

^1 fwt? ’tc»l ^5 I c^ 

sritSt"® ^97 ^|%ir ^9itf at, »ittc3f5| aw atari 

*tw ^tc?i c?ftaw atfti STCTP f5rc"f ati tei wc9[ art^ ^ aa 
viat dr attc^ w «flf irirtw! i 

aiaat5«^ ft^'i nt^cnwi iTiati ii?ii i 

•it^cawi fai irttf—caasr, ultwai 

€f»!w ciai atu» 


ftn* 

f^a if* f^W, a«Tit% *'*' ~ r,—— *- 



erst? 

«it3ni cw ^ I «f»i w^, 

'« «f»f. 'ffilK*^ ^^, W»T #5 W»Tt 

9% I 9t^?®tc«rsT« ‘fi^ ^t^sf ’«rf*i«rc5i9 *1'^!%*^^ ^^ ^«i3r ??i i 

«itsiTc??f wm ?t^f5tc«R, ^itfl'e 'siw^ ci\f^ W< 

^?t«f ^wiff f^far« I c^ ®f»T, 

“ftC^ I ^ ’f’T ^?t< 

W 'i}^f?C^ WC»1« «C? ^T9, «r»T 9I9?tni9 

*ttc?i I c^Tst ^ftf^ 91 w^iHcn? flfc»T 9f? nr??, ■sitc^ftf^?? 

91 C»rc»lf^9t9 9tC9J, ^t9 C*! «r»r sit9l9[l95'l>TC9 ff9^ tl9 9T9 I U^ 

9r»1-f9CS9*l *ft9? 91 «1tw1^C9S9 ^f%9 <S\m^ ^91 

9Jt^9 I 

'®C519? 999 9r9T9W C5ft9 C5ft9 9f»lt9C99 m of^ 9t9 » 

«rt*n’5^f^r» <il9 9ft9«l ^9^9 ^l^ ?E9 I ®i:g19i9t-ni C9 ^C99J 0519^9 

*f?t< 9Tr?9 9r9t9C99 St'6»I1 91 ^t9l9t9 t5 9^! 99, 

W9t99 919 I 9T5lt»^9 C««r%9 ^?tC<9 9’5t9 nl'e9l 99^ 

^T«f 99 I 

^ 99 99^1 99t9tC99 WCW 9t9t9ft^ « ?C9C1 » 

^9 9t9 «IIt^1^C«»f9 ^Jt9tf9r99 I 9;9‘9tf|9 C1S9^99E f «tf9^ 9’^'»^1 

9^i:«9 f9Wt^9l 4)? 99if% «lTf99ftl ^Z^Zm I m 9t5tC9r 9r9 f5lt9 
99^^ ^991^9 99f9 3Et91 «t9 9C9I ^Cei^WW, erC99 9^91 ‘^99 99 9919 

9n^9it9 991 919r99rtr?i9 129^ i 9^9tc9 v4it ^9if«9 9t9i mm 

91^, 9f9flr *t?t< 91 cm^ 9t9t9f99f nwtt^ C9^9Ttai9<3 99^9 ¥91 9t9 I 

f9Wt5?hll1 m^Z^ C915t:99 9W ^991 ¥C99 I C9lSt9 C95R «l¥¥t9 
9l ’3^9t»ft9Hr ¥t9l^9t9 ^91^. ^n«I¥t9 99it9 fwci f99l9t¥ tS¥ 

9r9 5t^ ¥i:«, f^^j9 '9T1^C9H9 ¥Il9Tf9f99 ¥r99 9t9l 9t9l 9¥9 ¥f¥¥t9¥ 
¥ •mC<9 99it9 %9 9t?(9C¥ ft*t?95S» ¥W « C9¥19 C9Wt 

^C9¥t9¥99r f9^f9¥ 99,'•rtf 09^ *19^^^ 99 f5l^W9 CSgm I till 

ca?t¥ f?tw 9tft(^ ^K99ltl *1?K #9 ^^flF9lW ¥T9T9r ¥C9 I 9rt9tC¥9 ¥t»1 



1^8 


mm '€ [ ai’wi 

uq^? uq^ ?rRl?I 

m I 'nt’Jl C^C’^ ^^(&?( ♦tf?FRt*l ^ m I 

c^ ^??r *fc?^ srtJRi 

5t6^ I i ^4^]c^ »»! 

5(fi^. '<iftw n5Tr< S'lcw?? ^^^ <r^f'5{^ c^w%f( 

fsi<c? ^*11 I f‘t®ti?f£w?|- 4(t«*Ti 

»i5J5JJtti »iSlt*lt5? 5|«r*T I 

f«nt^5t«f c?* 

♦ P-12 l^f^ ^fipf^5l-70U 0(J3 




vir/fifiTtij 9t^>f.: cni<^fCJ} Slfi?' s-ilM q,1^af4T^ » i l‘\^ 

2 •nijk, 3 3f(5 9f;f¥r... i£)|^^8I ^*^^ 7 = 17 . 5 ^ 

81f^ ^t;;fift I i£i«f^f >iTvi-?§ i;?t§ OT^wra;:^ te ^rsM, “^ro-ctt?! 7 sn;sfT c'srrsrRt 
:ifi^JT?t wi ffi'S i” ^^T otwtm ^^77 c«n:^ c^*7 

J7T ^<i 7ft' sicjjt ifisRw^ ^71 ftfsi t*i ac^^' 

mm JPTR ^:;f®T ca5T 1 c^<i7 ^r®T cw; 

5TT^ w ? 


[si 

54 
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f}i 
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w 

29 

78 
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O'! 1 7 / i 
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9,0 

39 

7 

47 
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8 

48 

16 

25 

65 

33 

73 
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9 

43 

if\ 

ill 

66 

um 

4Z 

/ 

50 

/8 

58 

26| 


75 

43 

Z 

5/ 

io 

59 

27 

67 

[76 

44 

3 

52 

a 

i60 

i9 

68 

3$ 

45 

4 

33 

72 

6i 

I 20 

60 

28 

[rr 


f^ir5 E;ff'S?n c^ cw 

m c^ >rfe ms CTi-n 

^5T uf^n 369. '3^^ 

7f^ «£iJT? 7t^ ^ ^sncw I '5r$<4^ 7t^ 
mm msm in c¥Fi s'=^ ?rr ac^i^ 

•5t:;?5H ??n:®T Jism 5!W4 

36i^ «i;;t®T ait^ 1 

4eii?f—jpr c^ sT^srrsi 
sslfa^ ^ y ri j f 5:®7 fsp 5?j;?T 1 

t?msi^ te ctf^m ^ f 
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ikm 


(i) a^icsi ci>k?M 5m rr^i> ®n^-i 

^ ; 


cii'c.'T 7!^ ‘-‘5^ 7^5 


(ii) cstc^PT yf<-;^f^^ «i«n2Tss1 ^!?c«Ri «!!:•« tVi- ’ ^ 

3=fTf?T <3 's^'usi 5T?c?riq^®i^ w.^ ) l->f5;»nTt^ fsm^f; 

(lii) ^5it?r^ ^ <nity^- m<n te^c't 

3^^^ ^it-TT ( w 1, 2, 3, 4 ^<mT 6, 7, 8, 9 «i5f'[r 29 35 ) i 

TO sraf f^?| ^STRi" y|<,'«nT ?,'T?I^[ ^T, ( 4-vfll ■ nfl?! 9f?f, 

i?-?i ^ ), c^Ri w >r',’^TT^^ ( w, 4, 5. '2 ), w m*n^Ti»t vm 

-j] ynt*!! -^iw 'sm 3T'^R?f (^«n 4-iaiT 

5, 5^ m 6, 12m m 13 ^rifjt) i 

(iv) 5!^it sTRf’ir.sf tgcs^ 5^i--'-?nT c^-if sri?! nM CoTOH 

5rT?f^ ^T enr.^ (5iciT 9mi-3 m, 18-ci 2.7-^-^ ^ ), "To 5r^i?r 

3T?^ (?r<?fi 9, 18, 17 ^"5iTf»r), c^^p j:?! 5Ri^r -^n'^ n'M 

l^TSK^ ( W n;T 10, iSm ^ 1 9, .-7miiT 28 ) I 

siCT 36*'ii‘:T -sm 37, 45-^?r m 46 i 




# «>ai 


{5]^T^ '78 n?4i5l ‘iSBR 0 fg®n’-<a a^TfS^o 
‘“I’R^D’-a^i ^5iT«(n 

1— «£ik>RR 5—^FTrail^, (■■—C^'^, 7—8—9—^, 'T— 

U—12—14—'8?rk, 16—17—s(>{^ 18—^r i 

(.^C,**.- f- c& 

2— f©?rr^, 3— ^7<^, 4 —10—^si3#t, 13—^n-i, 14—'C^, 

15—mK ‘ 



( 1 ) 

twiT' raT®'3 csrtw!^ sfT»if^tsi#ra ^ i??r, 'si^f 

TOCJTT :wT zm f?RT ^ -si^rT^ ?p?rr^ 'swm ^ i 

5n?5^^« wi I ^ m3 ^ ?fw i ^ Isiw 

vc*fi I 5rr®t?^^?ra wm t#( i tfjiBFMk *i»s 'st 

^ CTC® •*^?i I 

'5n>K5f, sii©«Tf^ ^ i£i^t$ ?g:;fe‘STC?i^ i l^cs ^ 

OT'GTf OT? I *£]?$ &$T?i ?i5gt« awiw—- 

(i) 5/8 

(ii) i£i=^ Ac 128 

(iii) Tz 

(iv) <<i^ *.0 P‘¥p2V ?RC®?mT?f, 

(v) >9^ 22 kn im, 

(vi) t^pss; 9 V i 

«£RT vm w 'Q '5HJRT ac?n3Rl^ 5n*rrfi«j sn-nc^ i 

^srptfT^ ^ ^ 

5^ 1 te A « B 

tOTj ^mm ms. \ A 
« B 5r5T m?<m^ 
51:^ 

^ »W C-TFIT I OSBTWt^ 

mm w *1*!^^ ^faVr 

jfjj-gncK jTOTf 

smrpT ?3r i <« 

*^«PTC?r OT w m WT 
um mu^ 

WTO 51 :^ I ^ CWFI w ^ 

^ m»i ^Jpf I 




1978 3 
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______ V-jC^ 

WCWI C%T1 

*is?mc«»ra rtoirj str (^sr s[c« ^nca w, ^wfisr?:^ acm'st Jf^jcer sth 

2Jit^«tTC?ra *ft’>iT?f 5t5T I «'«R ms ^ suserfiJ ^ jtt i 

?fT«if5i^ jRcsf i:^ c>i tws ^ i 

:fWtl Rtn* 

• *fR^ ^ C?P® 


( 2 ) 

^t*tiimi ftnw 

'snwf '®TC?ra ^5t5T?j 5i*nt*ri?r ’n^Jiii?f 57115 ? i 

i£j^ '«7‘^ ?n 'cT'pisnin <i7ptcrt ^ ^srujrra sjc^t^ 5J5t ^sns^n ^tim ^?i9r?r c?ntf «rr ’<35 si«fj 
ta ?prrf5« ti5^T ^ 1 f^; 5jsj?f 

tqiR ^’Rrom mm sfcn^ ^ t^fe; >m ^;3i 

ifl-^ ^ I ^31 ^asam *0 ^'«n 5i?«7^ ?istii7 55:^ at^, 

ms R?[aTC»iw ^lasrifn^ ^rnsmrR *w ar^n'^R «fTC^ 1 

c^pw 5i®;;c’P w ^ ^ Tsm at?PR?7, ^rr M^«i ct h^ft 



c«n:^ 5s^ w ^TasTTOT 4^ «fn;^p »n 4^ sor^^ ^lasnzn 

te CRCsi mcH w ^ ^ ®wt!fm ^« 'stkri '5|c?pf 
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«itii 


[ 3lwsi ni, 31 

TO ^TTOn ac?nsRl?r ^msm c«n:*p j;#f m m, ^ swt^ ^snr® 

t ^T^TOT? 4T^ it 4^^ *PSW ’Wf SW '^'‘H SJlll? 

^Ti^sT =n issniffT sT-fisnin m to^ «n^ ^ ^sir 

^»f WT <11^ f^RW*! Cl I ( ?KS ) •fl^ fTOl ®f5T 

'^ra ^iT^wsT m 'srto ctT^nOT ^ \ 

flTO Bnfl^ sjctn 3E?5T ^51^ si;i«( <u^ JTOl ttfS Ctt'QlT 

C5TI 'sni j:?}i;fe[ sjtrr ftfii !Sft5T5[ sR:*fr OT'QIT «nt5i'Tt5!^ 

i9^f$ ci?5r^nfc?r5H csms#®;; it CTR 7111 fiwi 5^ C^r cit^*'&T^ 

IT C<TT^T TT^r-Rjn MsT® ^ ^ <^fSRrS^ Cl I 'sni 

C?r 40 W STn*<1 ?5fCl I STTf^ CSIRTRI 1 :^ I 

tuff ci^arm ^rcfn®; Z O ia*R n fi**f;?:«p t^ ti'si 

ar:^? ?jT!:«f 1 ^Tasnsni s^®t CTRTTi-tfii cncii'a at?Rr®*s7 d ^ 7711 « 

2*2k cffTcii ti^ a^jRi'Q wif ^ ‘^Kvs'r d i Rncn swn ci 

tff^ sfc^ ^T (2N2646) IhW^ch <flfsito?r tsra»D»i i ms n.^is^ 

Mst»#st mm t>itg T ^ i: ii^ 1 ^R nff {D2)-m *it?i ‘pms^ mt mm. mta 
anc m 1 5f;;^< br:5t? ^j^rrorr nu?—iR;»i?f ^st^pi-spnc ^ 

ififf? mm ^TasfTffT spui—<rrcB^ anc '$^ irc? • 371 

^T'^fsnffii 5K?f \ t#f^ ^srasTTon iro 3 ?ptj 2’5k 

f?IC«^4' tiRTO*! mi if ^TTOrm ca'kc®^ jrt \ 

acnepfk 

Z— CffRRT ©TCIFS: 

A—t^sp^ 

Ri—tiC®^ (2-5k) 

Ra—C iWP’T (Ik) 

R3— „ (2*2k) 

R4—CTOl 
R5 —C1WtR5! ( 10k) 

Rc- . (Ik) 

R,— „ (47q) 


Di* Da <OTF5; 

C—?TO®R7Ri: ‘OSmf.d., 50v. 
L—40w. siTf a 


• ntct m 7pM5r(^»t.7oo 009 





^ ^ Syracuse) 

sncsf m «R^5p«twft \ fwgtd tsw tm *^»a mi \ v^ 55nf?isWf>i 

(Archimedes^ STCSI i£l?F <R?ns? m ^RIC^ i fesR, > il ^^ 

^ «^5fT3!fk I ^ fef:? >n*n?r«! rtff?r sr^s t^vi -5^?;^ s 

?sjs^; ^ f^BJTCira 55% « to gn-nc^R i 

2S^ ?ni:^ >^«’«i5n 'Q ^ 'i5*R ^ i 

?rr:^, 5®stc® *11$, tTO yn cto 'm i u^t K0 #f «nt^TO 

aTC?R. 5T;^=wr a;f<Rl$Tt«p^ ^ '5r*j% i 

w ^«( uk ’m cto 5r;;«*i 53:?ife^ t ig^ n.’^v f?5f 

isimR 'Q s%«tef, ®nfeTO ^ i c^r 

'G 5ft?p9fc«i?i •‘w a5«f JfiCiH <a?f? I JR5T 3 ti^wiW>j ?n:5fT3 afeafe 

j ^'ST^ =151;% <n5T^< ^TWT ^s^5T;f5T WTTO Wr ^CSR I 

3%, t*a?r, i;t?i»i a«iT ^imi ^n^n ^<5 t i ^^%fiT ?T >m;i!;gT‘!ifC5i 

3fR0^-WT*f TO«fRm « 5fT%tgtif!T TO^' i:«fC«f 'gM 

5n5T*iT *r:^ ^<i?nw ^ ?in$TC^ « 

•rrf^'WT ^ ^ 'SHRi ^5$?s I ?rc?T W'«Ji:ffH, c^r ^®r vSTwif 

w a^?pn«f ans 5ii:5 m^, ^ *ik «rt =!FTt®f tor ^rm, ^ a^ ynf*j« jss i 
^m\ %5 «£i^ ajiiw ?i5to tw <D«r< '6T<jf$< aT«Rf tf*<sf$?r ^ 

^ ^»RT iTTB t CfT^IOTSI, 'flS^ #F ^TRI'S wW 5?r « aiwfe tf^TSf 

% «n3'e ^ ^ *nw, ahwr*! ®rRi« i^;% ait^i > ^ « arfiRr^nt?^ tf;;;?r5 #f 

TOff <3 TOR Jf^^iC'sa ‘>wi;‘f 5?r, ?k^ »if® ans^i;*!» c^r ®r1$ 

’fTBBR c®ni:^ “te ac^TiR, (fiTO^i ^ <ijTOr c®nc^ wc*^ i iris 

*ik tfV «Rn *rRi, ^vm ^ cto to cj#, *n ^st^kstt jtt i 

«nf*p%ffiR 5ii^-jri%^-?nw;^ '®1?i «n%TOR 5FcfT j^sr, 

“a^«p% ?mTC=?F sns ia?i5$T ^Rmr “m ; ^ c^i ■*i;f«R%R^ ^«rc$ 

C*R »” «WT TOt$ W m CTOT m, m I 

?[i orr^, Wr m « ^nw %"tor ^im ct 

3?iTO m in% i wif>R w *a?Pt5 mi— 



144 KltM« I aitu 35 

s®;* I ^nsoc^rr srrf^ srr^r « en^jsf ©wm cdc;? 

vfi^ sj^ m ^ »£i^ ^i*ni?( ?n®fi ^sntqslsita? ^ «q5i i 

?5P5;5 I 

(£i#w mm ^T?r ‘»f!?i5n«f C5TRT ta si;;f$ 

'SITCW t^fcsp? I i 

>?’v515 si;;^ ?IWI5 mVS. 1 ?nwi si;;f^ 

'GSfi? ^5 c*p»fl:sT;?, t^fi *^«i‘^n?n;^ c^ t5fi?fe«w[ stv 3 !§^ 

'irri’ isnc® « ^a?FCf‘i '^rirrcgf^T, *^q'?FRi t^rwra >[W 

'5Rf>^ gt5 I 

fesii? I C?TC^ OTT*! m *lrt»4‘ 

s%®isT in I ■'t'SR «nt?p‘fsil5f5?c!F •sii^tcsT^ I 

^ ?i;nT 151*TK?TT sn, ^ I 

si?3f i>!6 m vscsf \ 

si5jwiTm “^c^R { fsslR >q^ ?jsc^ c?«ii®R, cmifiBi ‘5i!?WTt;«j3r 

3TC? ’®l?{ 'Q^^T ^c>5 Df^TCS5« Sllf^ OTHRI m I -SBr >R;Sf 

cswiRi ^?f «ni;?p, i>i ■!Tf?fsn«T 1:^*1 iw 1 f^f«^ 

cawlR WRra '<i g;«fr5T ^st ^ 'asH ^sr i cif^KeR, iRRm 

's^ ?i;‘^ 'GMR?! 2fm tw;«( \ f^fj? ^*n:sR, jjIw 

difsT tn^K KSTsi SR5 ^lt§ c>fKra <ii^’»nfi? ^ ^ 'Qsr «pT?r, 'sira 

^ ^TfoR <3iER ^ >WR 5 ^^ r^9i sq ^ ' i S ts -titit^ c>nR5 1 

mm »w;fc«R 1 

<5nt^pisifs5>f '©I?fC5R, ?rv5, ’®T #f W5 5S?«:'® ^25TO:5^ 

"€1 '«llTf$ C>fRR twr spsi®?^ tfjei^ » >£l<fJT spRTI 505g—$[t9TC^ 

m 4sc?i si;;^f^ w c?m ^ ? t5»^ erropR «nf?Flsif'fyf 1 

sjcj? 55 ST ^ sf^snwT RT ^p?n stt 1 

CWfOT 5f|^ Ii)<p ?f?RS?r t5t«nH5T?I 15R ^?P$ I i£l#R 'snl^s'tsi^ HR 
CBt^WRI “SR ■»J‘{tRP^ 5PR7 tro ?n^ <1^5T | CSt^Tt^TO ^ 

^ W’^fCSR, SfET j;«({;^ '«P?4dT f»?aS RCSItg^ I i£l§ '^1^ 5TO 4=^ 

^Rll^ 5SC=ff ?5=l®*rfC5l ^ 1 % 5 S ®T?r !?fC53 

«nir'SCfR{ ’Wi5f I 's*Rr srh 5f5 jf§ t*?csjc^ sj?®®Tv& ^ I ^ ftzm vfnHk^ vflvm ^rfarc^' 
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srr 5^;:^ 'snr *g^ i w.^ sqf$f^ «?iTs 

J?T C4CT f 

^csth w, •m sn si:;c?, stt irn???i c«(j?p f»R:«p 

5:?:$ I C5it^ C31U5 i” 

f#T W yi»*rR C-^iT, ^ 3TR7pq7 5T3^fl5 ^Tfd OTT??!?! t^FTT ; vQ^ 

J=rr cwisn 'srn:?, ^ 5Fc?r ^jrro?R i CCTcr<f 

»rrWjT«fTJ7 i 

aiwr »i7f^ ?is<}f5sT i ^isi^ w?! irir-n csttstrw 

'■'5T?T (ST^*TT =^5:^5T I ^T’f?r a^«I (£1SR i£|^ 5^ 

!?nih«i 5iH 5=rR7c^ ^ ^ ctt®' 'mcs i ta| nr^RT »ia;- 

^7^®f ^gt?R;?I ftf6*T I 

i;?rTsrR?:ff?[ feo=T sn^^isnji i ^:;f^«rsT a*f<m jrt ^ 

«n?pc^£ ■'iT^s^.T I 3Tr^f^CT^ i srm<?rT5T ‘-sn?! ^ncw 

fwc5w, ^vsn ^ rt ^ i 

snt^' Tit^Rj to 5w?in >i5n*fn:JT sra kn^w i 

rarsTR t>RT ^ 5*H f®f?STm ^oT | ^snjST^, ",£1^ 

WUH >WT*nJT ^ c©Tsn?i ^ ?p«fi — i'^ i” 

i£i ^«n?r ?fp! i i 

i9^©TC^ ia<p vs^ ^>ns? i 

^*i«^»ir^ cf' 

• 5rt^—©t?RiT—'f’lto’Ri, 


16| «ijf«tiT, 1978, 6fetl <1%C??| “aTC'®I«J^1«r ^*5 

f^WtJR »l^'2r^«!l»11 « 5TC«-^»1lst C^iai*’ ^1 

I «iT«a5|t ftaj-ftJfr, « fts5ii( «f5{ijt^ «R»!t«rhi«rc^ ^^t*r «dW 

wtsitwi ^ I 

TOi: ^5&t5rt# 5ifCT»t 

illf^, "78 ^si^ • 6&t 

€ft^ w*it% «f«fti? nfaifi • 






f% ? ^t«p f¥ ? 

^«.^9T wtifl, C*lR«fl^ 

m 'e ^tlt—^ r^Rl&?t ^it*iic«r **1!? ’^it^ i '« 

cipT’ttJ? Cff^ » ®»T vif -yitc?? sits^Ts^ 

^tf ?jti^ '^?** ^tc^t w 5ci^ «rtc^—- 

(i) «f*(ti» (ii) 2fi:^)t«r=’’l^ «ii<r“ (iii) ^nt?tsi i 

?»l—5<l^CitCW5^, 

n^tf^T^tsT, ^nsfR^ts^ l®Ttf»f' «rc?iTflrsit5 c»it^1, «tsi1, 

5f«1, c^t^t'%. I ^r^=5 ®J5r ’^asitailf 

J3C?« ^R^lT*l ^1 C^Rf »fC3TI« ?(% 5|1, 

»ffll ntCfl -1 I Ca'TRiR, 

^^Ttf? I *tc»!T« ^R>c^ »ic?r lijtsrwt mnsf ^10 ^tc^f 1 

s^ttcStcors?. '« n^r“f ^zm mw Rf%^ ^z^j f^fm ^RsiTc-i 

«if® ^it^’Sr^ts ^’tt^ftit I c^Rf? 5|Tsit?i«p5i 5it?r 

^T<1 '^fll ‘ ^'StC<J I »r»!J 

ciitc^f I 

'6 ^tf?i »ri:»ii?i m ^ ^fm 1 c»rw 

Rf^f[ »!tfl ^'-5 I «T»t ^»fi| c*rc^ 

i^c*? ^ »iT^ ^tltc'® csi*tti:^ I 

nRsit'i ^C9t m ^1 t?nr 1 

^t£^« ’tip ?!®, '1T'®1, ^®T» «ft«f «t'^Rs ^e.’fT?:?! tll?t? ^f%8 
mu^ I Cflt’t «tf^Ci5T«( =if?l^tff W^^^ m 1 «*ff^3pTil^ 

'ai^j^t? I ^tft^l, n§t»f ’trtf **{#9TWt^ 

’i*ft*^ ^wwcst ’tmc'f ’tt^t^T I 

^tcw »tt?t«it sf! JB^ ^’ttftst# ^ ’tR’if 1 

OK* 


* m «fs« ^)l^i fmu 5?lwf^q5i*7( 0 ('09 





CWFifs «f^t*r5? ; 2A, 

=*?N ^ c^^. ^f»\^t^l-700 009 ; ^1 W1-242 ; «rf 1977 *, 

W—C51*It » 

fflf%ir (2Jc?T®^ c^i&tcsjt? ?f% '!sr'5i'5tr^ 

^C?rC9 I ^T^'S C^^=15 ^ip ^*(1 'Q 

<*IC5t^ »lt«? 'Sicsf t5^ I ^C?C¥ 

f^B5t#t « atsf. ^W?>T 'sJSPt^ ^^^^^ I 

?^3qt^ ^'@T^I ’fl^S 3?C?r¥ I «1t'Q^1 

5it^—«ii^ 3^t^r®*T? i 

fes(f^?»r '»ilwc^'5 c’^c^'e 

•w% t£i^\ ^1 f^nini?i I 

f^wtc«^i5 up? (5tr^ C»l^^ -Q? «13lt*l^ 

C>T^ ssf^^ '®ltf^^tfl '« apl'5?tnf^ I 

CJTufsit^, lilfe, C?»l5t1®r, ’tw* 

'^pl, ^Tc»it^ f^ai, l^itf^ c^T& '»it^ti:?t1^ 

i!^lfi^a^s« f^C?I i2|’?[^t?l UQ^ (21^ I »|?5»l 

'6 c^. ^1 

^^^ till '«itr»»t Rift'S •src'?^ -^if^ »T5t^^ '«it?^ 

5C^5< I €ff^f& lITRtfl *IC^I 'Q 

f^ai mi m,^n 

ff#f8r’5*¥nB ^C?l ’I^CSfClH I ; CTWt’S^ 

«4 wt^ ?5^tl «rf^ mi 'Slt’^I f^f«u 

%5|^W«r»Jt*f f^wt^ W*»f5sni 'assit’a 

f5j«it=i ^p3|^ 1 f^iatw?f 

'e ^tf c*!’^ ^*fT t5^ 
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•Tw « ( 31^ 3 k 

^1 I ^ «rt^9 *tt«fl1 ^tir 

^C55^1^ ;Sfc^e ^1 «fr?p i>T.^ 

»iTtor «i8t5 I ®W« m^% c»*Fi3t 

m ‘ 'Itfl «ff^^ cn^t <frT’®msil 

C^t=T Ca| I 

‘c^T^tc^TM f^l 

«fWt^ cij^? wsrtgr «r?C“f ‘5|'?f^ »r^ff 4^ W^^W I 

c«r%?i ^?tw^ »rsfT^^ I «rEf?’r§ 'e ^t*tTt ®t»r» 

_ _ cw* 

* wi fipr^ ^t%^'®t-700 009 

195 >^^^t^fn2^ af^c|‘R ( c^m]^ ) wc^i! 8^r, :— 

1- <7J =^t5T fiSTt^O—f^'23 t!^, 

?ffil^t^-700 006 I 

I 

2. ^^7—Sltf^ i 

«rff^ ^ ^t5% t^-2?, ti-w ?it®r^ tl^, 

^^1^*700 0C6 

4 '« f'n-23, ?lt®Fl S1^» 

^^f^st®l-700 006 

5. ^i'sf, &tf^ '9 ^1 (), f^-' % 

t!^, ^^1*700 a'6 

6. 8 ^^ptiTi—Rsstif «if?iw (’Tf*N'?f^ ’^^1^) 

f^-23, "SltWFP ti?, ?Ff^t^“700 0C6 

CTt^*n (3f, ^ ^ '«f^nrfjpic® 5r»j i 

1.3 78 (£f^t*t^--«wr» >« fmm^ utfir® ^fmm 


-f»*rrir¥->«®*w;«it<af <1 

^ f’rwtsi *ifip«ini •iru' <iifjif%f7tmi •sw^ fH-23, wtm <nwf» •$. ^^n)!i-6 ms, *ififi> «h<k 

37/7 «f«»stwn »li»i#t»» ft<;^ «j»H» »!'• ^ftf » 






1. fifUrti 72 

2. « ■»%— 

3 fftVtfl ^C^*tt<(?T^| *38 

4. «fitriit4t ’irsm*** m 80 

5. fltuTw «lt^ 

6. 4rfw «’jjl—^vrawf ^rht *ft« 

7. mmt^ lUfiHRS—icucwTf^ 120 


8. ««rtw c«tc=* “tf^ ♦tl^—Ifiit^arf»rffl 173 

9. Clt’l 'fll ^«tlW ?nfif»tfl 110 

^•lOT ^3gR:»?t i|»fT Jirtia 

10. nflift—4^ ^**1 * *50 1^*11 76 

’ 11. 11 ^ : '«# ^11 80 

12, »twttf f5iwl» 2l 1^—«|rtrrt ■^»tt : <«» Itt’ti 82 

18. fwt—Hv’W* • -fUT; t'50 fetwi 205 

14. *tfinFl--ar4ytjtitST cif^?ll ifw : 3 50 )ft¥l 341 

11 fitVH •tflw ( 2ir n9 tfm e 8-00 h^i ,234 

16. flitrt’W »wfi bi4»t^ ''*'' 

Jjatl: 3*00 l?t»t 61 

17. wiftfWt# if4fW“fsif m ^9!T! 6*00 ^364 

18. W4I ^^1 •• 2 00 fet«l 74 


44 t*l 4 —fWl^T *tf 9 W 

21 fl«»1 til, T\i1 700 006 
, CfT« : 55*0660 

-4i#uw I mjnm '^n'9 c#n fw: 

17, ^f»r 700 072 

C^PW : 22hl601 
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P-23, ^ lli? 
5Ff^1^-7(X) OC^ 
CTt4 : 55-C660 
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f3lC?% TO^’TSI 

tmui f^^jT^*r^ « 

«?N-ft«TC5J ^f( CiB TO « ¥TtC«T*tr(?W 

^^t<a «nr»5|fT«^ «ff^i^ 

^SXr@s^ 

7, ■ffl CWi» ^FfWtn-700 026 
C¥T3^; 46-1773 
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HJp A NAME TO 
REMEMBER 

having vast experience in 
manufacturing quality 
V, aRE V/OUND RESISTORS & 
allied products covering 

A WIDE RANGE OF SIZES A 
TYPES. 

Continuous period of supply to many 
majoT Electrical A Electronic projects 
throughout the country, 
made STRICTLY ACCORDING 
ro ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

high RELIABILITY & PROMPT 
SERVICE. 

Wnu for Details to • 

MH.FATRMAyiS & CO., 

19, ChAndni Chawk St, Calcatta>72. 

P. Box No. 13306 

Phone : 24-5B73 Gram : PaTNAVEnC 

AAM/MNP/O 




■Apr 


Type—VFF 

Resistors Ferriue termination 
Fixed Value 


- Clump termincitton 
Fixed Value 


Ivpe-T 
Toroidal Power 
Rheostats Linear 


Type—RLT 

Axial Lead te'r"naticn 

Fixed Value 
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Gram : ‘Multizyme’ Dial : 55-4583 
Calcutta 


M RESPECTABLE ROUSE 
FOR YOUR REOUIREfUENrS IP 


BILIGEN 

(Because of its most efficient Galenical 
colagogue contents) 

Remvoes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assures Normal Flow of Bile 
Rectifies Bowel Troubles 
Re-establishes the Lost 
Physiological Functions of Liver 

Stanilard Phamm Remedies 

44St Rabindra Sarani 
Calcutta-700005 


All sorts of 

LAMP BLOWN GLASS APPARATITS 

f«r Schools* Colieg:o« St 

Reaearob lastttutlooa 

ASSOCIATED SCIEKTIFIC 
GORPOBATIOH 

232. UPPER CIRCULAR ROAD 
CALCUTTA—4 

PtiOtt* ' 

Peetocy t 55.158B tiitan—ASCINCORP 

lUaldMMc i 55-3U01 j 
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^siwfcw?! '^T5fi; lf*5?[w fJT?p5«t I i£i^ wra;- 

^pgRi siwcsi 

smr:^i*!j «t?i^ si^^ 

m? ^ 2RC**f I 


«rWwi ■tto «t^^s 

»f?pc9r?i^ ^5ic^i-i sr!iij*n i 'stfscs^f 

cffgsf I ■!(5f?r3F®^ '2rf%:»f^ 

■^1 ‘‘rttc?^ l%^j:?*r^T^ sTts^c^ ^ 

w^\ ^ ^Hf I ^c^ni ’iksf ^ 

^•fgsi^ I ^CTR CTO^ 

f% spt^ ^1 

^«rl^ m c^ i 

(peripheral) «rl^ 

(central) ^1 ^ ^ ^vi?t i 

* »rllT ^?^fWl-700 006 


«W5f '®l’s“i C^t5jf5^ 5Tt^>t5rs^C^ (infor¬ 
mation carrier) ^C?l, '«rfil ^‘vpn 
^f'lTt} ntsfST ^<3 f?n:t-f 
(information processing) 

5T'*i^ ^ I <ii^^ 'si*sC'*nj ^t^- 

'2r*ft#t?j Tqcifl nt^fkr ^'Nl 'jptnp ^ i 
u!i^f om *ftc^, f^f%s 

(job- 

division) I Iwf^^ri c^P( 

f% f% ?Pt®f ^1 f%|&j 
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I c^P’K 

^Vi^ «f?rfi‘^^ c’fc^ I 

f%^ cnt^r^rt^i 

^ 5f5rR® 5C6& ^1 to I (TfST^, 

'sfW^^ n\ c=TW5f, ^1 

^'5 ? i^®rf#r?!i 

Tj-f'Sfi.l J^rsf 5i*f^| I 

sftoF^ ^-xC-^?! T{ZH^ ^'i 

CE>M ^^'5 ^T| Sfl-I f^fg 

•K^ lijgsili ^fir^. -f 

‘s{*sW?i w.^ sf’^Pt-'® -liiii gyro's I 
*rf^-i '^rcsc'^ C^f-T^ 

C5W nc® ^1 I 'm c¥sm ^?!itgj 

jftTffSt?}: -^1 S(l( %rfc< Of^lc^ C5^1 

f%'‘r^n >11^ er, ^ti- 

5^1 I fl:>ilw ‘i^i m, "jl^c'*^ 

Craemory) '^ri v.<$* s(,^?;<:fM >it5}f^^ir^ 
'‘IJf’trl g5:^f<I i?lCb-!^l b.-(Ci5 '■'■'KK '^tCiT 
'iic^l 

'si*?:‘‘f^ '-i'® ^JT?«r5 

I -At ‘■15'Tl 

(neuron) t "sfisif 

c^1cg?i 

^!t^ WR13 I 

"5rf?f Tr^i'2f*rMl’f® <ii#^ (structural 
and functional unit) fe*ir-^ to 

H(.^ 511^^11 I 

^<<1 nRccgfR'c® 

to ^?tof5r=f 


^'1 ^tsT^iig «t^i 

I to 

o\ ^ ^toto ^tlri 

«r^tf^ ®tC^ g3l1 ^®?isr (neural 
wave) I 

^ 'alxcto 

(soma) ^t?l ®t'^ 

*£1'^^1 *1^ ’Sfl^'^ (axon) ^tC'-iP I 

«‘l1'^il-^«it^l (?fRc?f jpf 

»rrf I '•«ft<TtiT ’f1i:5 ‘5tf% ^t',' 

C^^ltCST ^jtJj C'-'tC^ 'Sfl^tgs «i‘f9|i-i-?f»!t^(ti^ 

’IC^ '^ICT? I ‘-"(’R, 

'-f^l C?FR '^S^rRt^l 

(Stimulus) ^C5T Rrs(t^«f® '®'R 

^t^'fr-si =^11^ cm 

-iN!-i2r*rf^®R?i mt9^ ??! i (R^tt^f 

Rc-R <£,^ 

(chemical transmitter) 

JfIbtOT TtKJiR R^t2I 

'IC® I (R^ 5}^ 

Rt^tcl I 

Rf^J^si *iqtc^7 >ii^ ’Sftq’ll C^m 

fiqm ^'-<1] =^1 -qto Rt?fR'«t»ftR ^ 

I '2t?f ^to, l> 

'gc^WRi ■st^’^csrq s(W to «rqtf^ 

ql : irq5®1(R uq 

C’lTOR I ^1 C?WC^, 

«n5r*!F =?:rq«! fjpilcq ^‘iR® 

^1 f%tR Rto fbto ^ ^ I 

^ (nerve membrane) 

RIR'U RR® ^1 C^«ft^5! '*1^5 Riton 
’ff^ I ^ RR® R^?i RW \m 

C^R Rt''<f=i (charge) W 

RS«r R? I Rto ’IRJ RWI 

^®xg® f<(f^ carffBRwt^^^f i 
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^ic®% <Pt^ite| u)^ 5(?n:«r?i 

f^tt^ ^5^ ntc“f ('^rfii 

f^<p ) (£[t?} 70 ’if^’Tf^f 

■^H%7 ^-6r'f5t ‘4tc^ I ‘-‘5^ %4lC'^P -il^-t'l 

(charged electrical cell) 

?PiSR'| ^?I1 ?lf?(, iljtj -^lielj'^'t- i2l1^ MIM* 

''4t« ‘•'I'll-P 

I <4^ ^^C^C4'4 ■^'#1^1 

5I‘N]C5[?| (7flf®<|t?I 

■^Rf^rH ‘■'Wl^ »T1'® C'lf'i 

mc-?p «riy ^=i c^R i 4tc*! 

CTtf%>4’i ^1.1 4&tf*rai^i ^I^)c*r4 4Miric'i4 

Vit4l I 

i>f4 (;4r.4 f4c4 CnilSVi*! 

vjfc<^, <911^ OiC-is -'ll‘^Y.4^1 fffC'T^ 

'Mt^R I 42? 

14441^*1511 PR 

’41^4 C4k ^'41 4C5 

R1 » PC44 (2441^^4 f4f#14 

4tC-[ (?Ttf^4 '®(t4 4^tf-ratrsi4 

4fi:^ 412:4s I S5t?l >fC^^ >fC«f ^4 4^^ 

fl^P 4«114 '2144^1 i r4^ 

^C4sl4 ^4 ATP ^14 

PC*f4 4t>Tt4f44s C4l4 C4C4> -[1% «PC4 

(?nt^4t4 ^i4^n:4s 4i^c44 f^c"<p S5rr4 

4^tf44h>} ^TdHC^s ^4 fli:^ 4lf^ 

f%4 4144SJ 412:4 \ ^ C*!(?ft'^ 

(active transport) l <4^ ^ 41 

^'^14 ^4t4C^C44 »lt4J f4t4 f4444 1 


f«r«4 <9 f4«5iri?ap—^414 4C4 4^41 

4l4?, •Tf4C45tC44 C4S|4 >^45 ®rl2l4t4 ^2t\- 
f%tl4 4lt{:44 f4C4i RW® 4l44hi 4ITNF45 
f4'»4 «tr4tf4S5 I i<iC4!^ ^4C4 

C«P12:44 ^raS7Rl ”4fC4 4^41 I 

'Si4’® ^rt^tC44 '£r«ef4l bl4» ^^14 ^^itfH 
Rf^ii ^4to 4*^44f4'» ^,yvl 4^4 I f^«1i:4 
44 '2f-»t4 f4‘P 4t’l:C4‘'1 
fii4s «ff41 C4^ I C4 '®ltC4tb4l 4t4S I 

'«ltC4ll4'® 4(4143'^ 14»4 4ffr 10 

4l ssp xs\ CJftn 4l4, 

iim 4R, '5ir4 S51 

=5?t4C4st4 44 I 44 C4f'‘f 11^4 Q 4'5?:'® 4tC4 

41 I L<|-^ '524 f4fil4 42:4 f RC?! C4tf®4l4 
'*(14 ’i'§1f*’.2il4 ‘*(12|CP '4f44lf^®R C^14 

M'?2f‘r 'ir44 R 42 :^ 411 f4S<S '®(f2;4tf4'® 

R is'l 4R®4 4lM4 ('2}tJ( 10 ) 

Cbw f:4R *<4 ''iC'T 41*) 2 Rfvi2:4:^2:-‘-=i4 r.m 
‘.r ^'(4414 *14S '5(>^ 4^?4l-‘44"n4‘14 Rtf4‘r't4 
5/4 ! '^i»i,445 41 4l4J P!t4 f%at4 4C4T 
RC4 4i»[t-l4N ^* 1142:44 nr44^4 4t*Jl C4lf®4l4 
'5(t4CR4 s^'-r-rf^ R2:44>' <rRi 4tc<p I f<P^ 

■4f44l4 f4'»4 '5(tC4lRts® ^^8^| 41*1 t%^4 

42 : 4 ] fm C4lf®4t2R4 ^f44i>4 41*11 '“Sf^ 

C’lC'® <r1C^ j 4*r«1 C>l1^4l4 SEI14R '*(12:44 
csui c-fpr ^i44li:'i t^®c44 1112 : 4 * '^ilc^ -, 
«rf4 '»14 P*'! 41 ^ 2:44 f'®'$C44 1 ^ 2:414 

4Rf4«4 s5(t4'Q ^C4 4l4 I 4C«f {?f11%4lC44 
^f44^44l:4l ssiRP Rl4« C4C25 414 I '®('^i^ 
flRff-'ll? f®'5i:44 %4S C4 70 f4^i:'«1«^ 
slf44t4 414 14®4 fm ^1 bap^Ri ^ 4S42:^ 
4lC4s I '*114 4lai 1 f4Pi2:4i:4Si:'«4 42:41 

'al <5114 100 f4t%C®t^ 4RR f%i®C44 
f^C4 «{14 30 f4l%2;^1^ 4R14I41 f%»r44 4?# 
4''2:4 I f%S52:44 t?!:¥4 4l«|f^K44 *)^'5tC4 
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^ f<r«5T ^<i1 ( action potential) I ^f^- 

c^tc^< <?i ^(?!’fr=^ fen 

c*i^ «fMf9 <it^c^^ fft’Rf^'sp'stc^ cyitf^^tsf 

C5itf^?lt»l |C& 'Sft^fT® «rtc^ ; sp!:^} 

^ TR 

•PW® <*fti:«P, ^f?f §1l?R ^f^s|tc| 10 

Tfait^i C'tVwc^^ 

fei *rt*i I 1^'®55 fap?ii 

^fiCS nu5 I ’3t5C^tC^-3 (R 
erf?!^ fe-^ feit^ *f^i( iw^i5 
to «rt'4 i-' =^!l'' 

^'1, {3ftf%%ltc^ 111^1 ^u 

’i1t?i ^11 ^rcn-sptf^ CTtf®- 

irtw nfewlai ‘■'itc^- «tTii 

’t^R?rfc^^ to i 

«tt^l 3 f%«il to^ 

(2it<f 70 

JCT ^t^i I ^*rc^i vi)^ ^«fl^!:^«i 
70 fe|- (Rpi^ ‘<15 I n^j 

to sclc^^c^i to 

<£}t?i ,—10 

^Tt?! "slTTfc^ ^C5J I 

tofnt^“R ^sc-t feil ^<3^1-^1 

c*i^ m ^•f:‘‘i9 'iil'Btc^ <si^ ^c^ii 

iR«-? (cycle) «jtf?r®f'-1 I 

bra*si ^«ii 

I 

to (TTll^sf'S! «it^i *#tf‘^^rl’r toc^Tti *if«[«i^si" 

toN c^ ^-sii arm ^ 

^?iei m I tow C^rffetC^JA 

m to!^ <2(N 6,0 «H 

(Rc? «jt?i ^yfii c^ >ic^^sr3f^ ?i/t«ijj I 


^.iiit=f ’iRl '#sTt^ f^toi tor- 

fel3i 'BTfu^'S mnf ffen ^icw, t to: 
1^fln?i f%| f%i ^htoi f%g ^Jt??ff^yts{ 
'BTfy^f I to’^fen ’s^ 

5«3,'1-^ 5Pr »!!?? '«rrff5^&t^wlfer (ACH) 

«rt^y' «ito!to3 

'®rr^R ^‘‘i c«rc«p nhi; "sit^ 

siw to to?i fto 

’iito—totosi wito 
fiRtito 51^31 ^^II (RC« to, 

?“!tl! (cyclic 

condition) 9C?it:^ I «^tC«ltRi 

'sis.to top^'fc^^ I"*'"! ^i^— 

*rN7 «f»ii '®oif to^sfe ff-n I «t'<i^ 
¥‘11 ^^c*riq 

sjftsfti (.m (Rf-'i av^ I 
’*icso ei c<5t^( ff-n 1 

^«R to 

>f^l C'«^ 

-iCT <^^1 to^ttop^ 
^1 »f»ita cto 

^1 ; to'l 

^1 '<!? to c^ ^1^c5^to4 

fto a^n c*r® ^11 ^ 

^2}cwj5f^tl ^§1 •it'ij 3Ti tor ’f*'!'! 
(stable state) I ^f5 f«a Tjtft if-rf^ 

*?! w 

(switch) ■srtl^l '«{f®f^^ spCiif ««ltC^51 I 

^to<r 

to ? totfr^ fe =s:to^ ^ 
««rRP(^ '®nrsT^«f^ to?^^’^ »rCTtc^ ■#» 
to (^tc«P m «nc^ actiTilnet) 



153 


1978 J 


r^ ^c?i '®t^ 

fHC5f ^uflc^i^T I Of«tr» 

«P:c^jii fi?s-^i I vi)^ ?jc«^^=rf^ 

<2{’«f3i «(t'‘it'2fif w<^ "'it'&^n cnc^i ‘=1 

nc?i .ij^^j m cw^i ON I cr'M 

'sf5 («tci, ^tai f«ir-i?ti?f5) 

^*ri '<f^c® <fiw I 

'=1^'^ i£i«m (>|tSiT ' 

'»lt'^ Sf1 ( ^ll^"t|5f- 

=^1^1) ‘f*'ity I ''•if^fg.f^TO 

^<iisfl?l «l?Fl Ci(C^ Hi I 

«itc«it&=n «r.c?i c-.H I 

^r.i5^ HC-f --/-i^l 4^Ji [4 

' 1 C<HQ r fH-'r4Hl^ll CWfHMCV^, ;ii^; 

'^t^l VfHl ^rsts uq-t!;) 

^“11 ! '-af: tf'‘ii?{ 

HCHJ f»fC5 '5{C^'Si‘(^^ m "4^1^^'^sr <2rHlf4-^ 

^ I 'iSCH JTfsft® Hi '2{Hl^' 

^ I "siNtift^trH ^rti* 

^'41 ^ssinn w<i\ hIh, ^ch hI^ch 

n\m hIch i 

Hff ^fB nn’MH fB^I H^Hl 

HtH, 'SilH 'ill H'StH'J Vf**!! 

V Hfl (ar.'®r4^| 

srisj -flHi »r*il HtCHs, ^ch 
( 7*W5e ^f&Htaj 'HlH'l «r'l| ^«H1 Ht^H I i41 
'Sic^j^ ^c^tcH Hf? ’itSi jr*ii 'srlH 

'il^&l >f*ttH HlCHf, H5CH 

CH^ CKH CHf^( If'll 

I Hfw ‘1’ 

fei m ^<4, TlHi '®H«fHt€r ^ffi 


‘2*. »f*l1W ‘3’, 

hIHI h-HI ^CH CHsfH^W *1'§fHJ 
"<<1^1 ‘rHt^f'1 i;-C-<, 1’ ‘2 2’ 

‘2, ’ ( HI ‘3, 2’ ) I 'iftf =at^CH5ftHH HCHT f?CH 

'i-r^i?! «Mt^, >i®H ^1 «t?LW 

c^cyQ ‘I, 1’"sriil ‘2,2— 

'ill '^fB ‘^iHl lf^1| nf &H1 C']'® I CHW3i 'S^CH'H^' 

®fq’ ^tgCHsiCHH Hl33' 

'qIBI ^,t>i! iif-'ijH 1 

^|b riHiCH 4‘«4H| -¥^<1 fH® [4lHl <ii| JTH’SrfHl 

I f%l 3’ fBfl® 

tf'HH '-f^H C^CSl ‘2,3’ 

=^1V! if-IlH H5H1 ‘ilCH I 

‘2,3’ '^n ^^1, lil^Bl C=flH 2’ 

;f-itij mv$,, c^IhBi HCHCfe 

3 If-'llH I hIB ’ftRf%?F«'tCH ^Hl 

HSH (^sirHi^® H a'H'IH' '®ltCsTtbHl5l 'ill 

N*-i ) CH, % 3’ 5f-ll CH^tH- 

C‘^^ra lilHiBl ff'*!!, '®C*T 

C'^CC'lfi HitN =^1H'! lf*ltH 

^•?M HCBf 

Rf«g aim «1tCH I 

C^m >^15 

'stiH <i)HsB| *f‘tl WH--<i]Bt'<3 

=11 ?r® ’itCH 1 (.energy) 

titi ‘sitH ‘«r^tHl I w{<K 

lilHH Hi ®1HCCH, H>lH«l«rt^9l\5'»1'CH 

(functionally' '®tH CKH 

CHf“i ! CHCSfCaS Oi =?FtH* 

fHfsaS ^CH 

'iiBi 3RR1 mm ^ iiiHiBi ^ sri I 

'll tHHCH HCHl «lH5^}tH5nl^ «11«[1 HlHl HtH I 



>i]5:iwr 'ST'S 'G ®!M Sf'STlt'vifS f'^oT-l y|’^<f SKW.^ I 

<£ik >ii^ps'Ti 'S ^'H\ >TT^;gs(3^i'T'T >i;;^o’f ®rn:<;TK^nrv6 

fis. ^^. ua, c-sfisTf^-^ c^T^, c^^c'^f&''i^ ft'l? cM\ R-?i i ch 

T^tfr, 5 '2(r'f^»rf^iHR'T_^:ifij (i) =ij^'‘iVf^»tM c^tc^ ^j isierlf^^^ 

^j%Hti:=r ‘-T'f I R’i'® ^r'fj ^"s^sr^i; 

cnci) yrv’<Tiifn'vi} & ei'^lc^^ 00 

>rfsff^'l 5rt5*C^^bT^] i '*i!:'<r RR:? 'll T«?^T’ (gene) ^A\ 

•■^tc^ ’srfil'9 lijlsfB ;>^|5 (C'R^ 

'll cm i’'TO*r*=( (cell fusion) - bfei^l 

5TStTirt'1;l fwiblR^ ^(sj-^iT ; 

br^fe' I 's fsrN -jfS (iii) ^Tfi-rlnR R-it^r fRfR, 

■•T^l I '« R'SstCsr^ R>R I 's*!^ <i;'‘l’1^ R’!S-f 'll *it-s) (lienetically 

CT^ fifiS«CT^ 51M) fel ^'Jltf^ pure) '9 ^G!t«r4'R'®1 I 

RWlC^T?! '^I'Rs 'il^ I '.^1?('| ^| Rf«« 

-a Re-*!*! c^ii-jj c*sff<fi=f> hc?! ?tc^^«rR < 2 Wh 

•iTJf^ R®t^?i 1 'jfS felicjf^j >]p.?[fj<‘r{ ^toi 196:) Jftc^ 5i*^'^t5C«f-ii 

C^ft=lC4'R '.'Zt'^iR (hybridi- 5|tH^71 i H^Hl Q xbR 5i'#l«f'sl1 

zation through breeding technique) (Barski et al) ^fS fsa C’ftilR i2(t%C=?tCT<[ 

Rr»^}%5} flc-iSf I t *1^ M^cSjFf 

cw.^ '^^P3 a ?jri 'srfiR a aut^- 

5f8?l f^Fmi (Harris and Watkins) C^'ir^ I 

•fl f%| hfi'gj I '2n5f%^ €tfi 3Ti^j?i 5!C3f ^55taj «it%Rstc^^ 

a fsr41f^5 'SjtitR ^ 1%, »rv'^^i 

* ^<5?1 a c5ptc^rtc«fi? ^igifR'sJi RaN, «pRr4l®i RtR'sHin 

• ^fl?1%i Rat*’!) R’sfiRstsi^i 
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•!—tafiT 

?ft^^C3rt®11^f&?PtTq (osmoticum or plasoio- 


C=^5t^f8?I (h??brid cell) ^^’^'*1 

I uq^ '35j?f0 (somatic 

cell) tt?(1 6 

3|?X] I 'S^ 

f^r'ss ^c^^«rwc^ 

^Hrhf I c^ i 

5^^2flf ^Wi{] ^ ?|S?IC5I1 1975 

siw\'^.^ ^ W\ I 

^5'/?5'-i c’fc^ 

'S'firte ''’m c’Tt'l't^i^ 
lfd>t?[ irTit w, iw 

'S^'T^T^^ <l==P5lt I C^fyRf^C® ■n® 

'STJft^ 5ric»i CiFf?:?ftc«ft^ 'SftccTf^TfPc^' 

tl^-f®-?'t%1 -9 ^ si^rs'Jirl 

(Lima-de-Faria et al) ^fm 

(Haplopapus gracilis) 9 

^tef w 

v-^cnlc® m 1 ^tu'f cm^ 

'£f5<H c^t*j 

I r^i-^^i cjfW^r, c^-Jii^iti!c5?i 

JT^i2|6f:si 9 *i^«2js(t^ ’ijfc'jp’i c?f'N«ftfr^ 

^Pt f^z'^ C ''■lT:&t?tl5& C<il 

^?il I Hf^ig sft*wsf^^ ^.moEfW “ 

(fusion) 'e , 

(ii> C^^C^Til (nuclear fusion) ; 

(in) itfl^SlPr^ nf^cnt^‘1 ^t5fJW 

cm c4-N5?i (?rN*2rftt^ i 

’ iv) fq'wfsR 9 

m\ »r^< I 

C2itc^t?rt>& 

^t?i—f^fsa «rnc3iflB<FN 


lyticum)-^ij cm ffCa I 

(exo-osmosis) 

G c4?j«iti^ C’lC^ 

^-'Ca ?>.W *1C® (plasmolysis) I m 

c^>i'£rf5n cfiitc5f?ri^ n t 

f4^ <2rjTr 

'5lf*f4t”*l c^c^t '-‘l^®tc^ ^'-'14 C2rfc'&t‘ertc>&'^ 
q'sf:) (viabiliy) ’^f®^5!r*?! ^ i 
''I’i^if®-^ '^Tj^«f'1'^4 ^Csiif 

fiCil® Hmli] 414- (Cocking) I f®r^^ 
1960 4t(7?i 

I 

f®f^ (?{^^ (cellulase) 'ii4 

^3rr4 (myrothecium veru- 
caria) C^m ^44 4X4^ ^4* ttzm 

^Tc^snr C4tc4^ 4c^sr i 

(Takebe) ^ 

M'C'ra 4c?i c<2irc:^srf^ “^mv 

44C^ f®4T^ I 

^3r c-«4 c2rtc&t?it*& I »rt''(t^‘i®tCT 

®^i:>f54 ^1 ’3<^t4!4^ce! C^fffBw (pec- 
tinase) '« C»l*5pl*& (cellulase) ««»ttsr 

-fCH 

9 4r^ -ii^v c4l«i®tc4 

C'2jtC&t?lt^ 4J:?I I C4t^- 

C'2ftc5i?itn^ ^ 

I 

cm® |%:*i^ =!?^s0— 

«(f®f5 C4lc^?i ‘if^erf® ■5j^<!,nt?5r ntn^v 41 

(totipotency) 

C4t4t a(f«(jc?r 

*r^< rnmn"*!*}, ^ 
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itfsi « 


[ 3lw( '■!< >r>«}7i 


C’SRSf I (ii) »rv3{.t^ 

’Tt?C=ni (regeneration) ( f^r ) (iii) f¥f% 



»s«5ra-(^ fgarfa^a c*<srfl*iirf5t 

‘fs 1- ■^'4#!^"^ »r:r< i 


2. f^f»a i 

=!fj^w I '®ff^aR ^ 

^^^Sfhi ’Tr«%(1 c^5i I ^i ^ ~ FhlW^ f^C^ Tt=n^C?rf<1«l (cransplanta- 

(i) m Ft^lt’ttw tion) I 

^?,^t»r*i; c«rfc^¥f1^ c<^ ^ ^ 
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5ff^ -.g fvff;fs|-j|J 

>I'V^ I 

i^l ^ 7p| «t^-ff«- 

(infra or interspecific) '5.f& 

^sff^iiis f^?r '9 fsTs-H 

*1';?^ ^fftf osiic^Wig 

!T1>7 I 'Sft(jt<^ jppp; vg fTS5t#t^ 

OT^i:«;sT, f^- ^^c| ( '^i’^cu 

-cJ!'fferfT7 ) 's 

62^^c&t?^t^ r^?I^ (fusion inducer) I 

'2ft5 '-^^* c^p-fTifg 

s ‘^5fr5g^’?r (orgati 
differentiation) ’Tf^i ^f%'T 

(tfer 2) I n-^tir^ 

*? *t%- 

^F^TS<3f?l ift^TC^Sl 

■^f^55Tf <71, f^li fss 

{ reproductivecell ) 

r^fr^ST 

cw^c^tc^?! (somatic cell) 

«if6c?f w<^ 

^C?! 'Si ^^=1 <2l«5rfw?{ ^f|lf 

^1^=1—f^-in <sit%npi cfC'U «ff^f5 

c^tc^ ‘»r^fcri's ^«fT’ ■sfl «Jt^m i 

(yi^m ^W^", 

>if^ni, »f5itr*id, <3 

I cwf w ’ifsTi 

^mtfh 

2 


5P;5)Rlle1 'St-Tj 

<»N^V Wf^ 

■cztf^l^ ^grysf I 

^r.^- f^T® *rst^=fi t 

S^TFC^I T?j 

(non-leguminou*5 plant) f&C^ (nif^ 
gene) '«r5'i?(?:=1'‘i I 

^'ItfffiT I ’TNt?I®r® 

I ^ v£|^ 

f%g b*t^'t®r®ft'»i?r ■4'^* 

^:t^i '®rt3r 

Hi I 

CTO Wf (Axoto- 

bacter) '« ^flWC^ptCHH 

'niH^^f?!^ (symbiotic association) 

'^eSF I ^ ^’'® 

''il'l HtH fHw" ^ 

(nif* gene ) I 

n=^f^ =!PRI ^flpr- 

CTFlW TO iHf^if <^1^ 

‘f^5f ^isnr^*t ?(r?rfCHl ’ll?!, TO 

?f!WC® Wf f^CH 'il’t* 'S^H nfetteWH'#'® 
Ht^ ^3!tH '2i<7it®H 11 I 

’ftTO?! C^FtW '-T^ICH?! 1%’^/ 

ittTO^ (7FN®f% ^flC«f"^ ^ 

C’ic:?f >T?ltHRf H'l^cttr.^ 

5^ lute's nt?1CW » KtH, “FtH 
'-f!^ s^^ICHH I 

^<t5!pf5 ♦rflTO 

^CG^—n^T “p^i, 

ostlf^H Hi 'HrffeHi 'sntfH® =ii i 
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-5rt»rf^ JPT I m (Doy) 1973 

ntw <smt^ fif=r «J1 

5rs“tt*t (flalactose) ^RIC^ 

ntc?j =n 'sf®i‘K c^ ’fj'W^- 

^ ^tc=ri ^ 
c^sf% ^t?ii 1 f^Tsr 

( E. coli )«?•*! -it 3IC*a 

3it'<n?:5^ *\im i 

WT ^5’«|C'^-l=iFNrt =?*s-it^f5^ 

^ ^nM^c^osf 

i2(nteR C’ltotil ^ I 1973 5TtC5I Wt^l- 
%st#t e =rWf^^rt^ (Yamada 

and Nakaminami) 

(alkaloid) ^Cf 

(medicinal plant) ’itwf*! 'sO'fsT'^Ft^Cf® 

nfl’s^^Ntrs ^’spj C^’?- 

Ts^t^I‘1 ?FC<I t 

c^ 3f?r5i ^1 si^=r «(wtf^ j 

^flc»f?l CWJ 


\s [ 31^5;? 51^, i< 

c*R5r—(3 iN <st%gt«(, 

^Jtf? I «wtf^?f «rt%c^ bi M 

JTc^t^ ’K^*n captr5it«rr>r!i 

isfi%f5 'snrf^T, 

^■«}t1%—(?i '*rtssrl^’tf'® I 

Rsrfcsfg f?lBrt^ 5rf5{OT 5^ C^?J : 

^ ^csnmi^rfi 

'^ws I 's^m *3f^c^ vii^R 

'stNti c^ ^it'<]?:^ 

'srteitpr® ^ c’fWc^ ! 
«r^f® Wfc^t 

^ i»rff5if fe c*tt^l ^ om 

’Ts’iRr ^ wm ^*\u( »Tf^^i s 
srffBiJ fc ^ I (£fe|j—f^tfFjp 

<sW^, (selective breeding), <Sf1’T^' 
( grafting )—5?1 JflW 'sjt'iCvS 

^?lf^, ^5%n5 ^Rfrc^ C5ft’r-Jn=qRTl?‘i '-Tl 
<7[^ f^R <R ^Wi I 





5fi:»ra 2K?n®m?r«T ^ ==Rr > srR^wrc«f 

snifR;5i i 


2Pn?*( I 

'®f»i ^1^1 

srl’l 1 'At ^“51 «fCs?l?l 97 

I ^ft 9 m f^PtCT ^Rft^ 

CTrffe ^5i’t'^Ctf?l 1 St’t'O ^ 

0*017 ) I Ar^ 

«isj3CTi «r:5T?i nf^^it^ -srt^ 1'®^^ 2*14 I 

ijtfBti fe c*i 'srtc^, wt?i nRsn*i i2rr^ 40 m 
i r'fj:^ -^\ ^ctf 

mm nfwf'i -t^'sii isrtv 

0'00l9^i ^-.-1 I 

CT«{tcH ^ m 

1 c# CT m '®t^ 

“t^^?i1 85 ^ f^un «ic® I 

-f'®^?ii 15 ^tc''S?f 1 

(c5(t^ «it^ 

0*00008 »I^t*^-f) fw «fi:’?, ^f\z^ 

^ ^ «f*f1 ^n I 

ef^^t?J, I »t^^i 

30 -psts-i ’^l m 

I 70 »l^t*sf Ift^d, ^ ’ll 

nR ’«’!=( I ’left’l 

c’t’ftcsi «fc«ra >2frat«R ’f’lteTif c=fR, c’ltfc’rl 


w5Ft«h ( '«n^i ^ts’tt «rtc?!^ 

CT’ltc^ Rc«f| mm ^n&n 

I »T5iC?^ ^»T «T^«riw®t9i Bfr-ar 

•^u 5;5t^i SCSI -m-\ ^ 

^fsitcf^ <F1C^ 'Sfi^tl sj‘C'?!tr 3{'®^ S(t»ftcs^i5 

^tlc^i I sftfg?! fifes ^rf?Fi «r<fi 

^c^i 'sftiTi ^-r?i5Jit><i I fitf^Rsr 

9 ^fRcif ^m 'G 

’tc^5 -^.^ A'^^ 5i^ ^?f1 1^ CT, 

At '®1 1^6^ 

I 1976 »itC^ ^Rst, 2000 

»tf^t 'siWc'i?^ <?C5r^ 

C^ FtlJ®*l I 

C’f^ I Sfl^»c^.5| (^\ 

^z^t, "sTsrtar «rt%, ¥m « ^TfRf 

(?Tsrtc^ 9 I cictt®j, 'srrt^iC’Pt^, «rRw cs^i, 

c^^r— mm sps^ » a’^c^s 

i^is 'Sfeif^^l A^t W’? I c^’fifrsitaf 

irf>TRR^ ©®ft«c*f^ R’ftc’i 's 5rvR«t«(^ 
«C«tG ^ C'C’F '®rt?it«f1 I 

^nfifRr I ’PTU'i— 

(i) G '^it’i^'Sirt^ 


* R. iipj. Rt. 'o., 1, c«r»i, ’FfwM-700 001 
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t SXW{ 4<f 




1 '•ic’f 

^ ^ -^r®7 '« fWtC^ I oqttR 

f-Wt?l^ ’rts(K3[ ; 

(i<i) 5piC5 =?i .fC«f CT^tC^ ’tiVsl^l «pi, 

I «rC5f?l 51t:s(J ^S5 9 '»<''iPf® 

Aiu^ i 

(iv) fiCSf uq^ ■«.'1?(’ri^l '■A^ 

^9J •'^-l^’ttv I 

(v) f^-it^i 

»r^ ; 

(vi) 

«ic!n f^-if=T 

(vii) 'Sltif<!s T'l?lRfiM- 

<|SC3 f%C?I 5i\!f ':)'i'^?i?I ; 

(viii) ^'1 

I 

«ft9}^ ^\^ #is?^ 1 

<£tart’^^r®l 

c?tn:?i^ C4t=vi I <4^ m 

«rt9 60 I 5(tci?''^ 

«s}i:?rt^‘5T ^9 200 cw 2*50 I 

1 C 5>.^ ' '2ft^ 

650 nrt^3{ iSfsff ,2(c?jt«fif f^i®}} 
fm I 1 ni’^'Q ^it'>^ ’i^*(rs{t*(c^ 2500 

c«ic:jf 6000 901^=? slH'^tr® ?ic< i Mt^ii 

10 ’ni<fisf sffl^ 1 
*rp§v9 ^r?!C'35 *iir»r <±{1^ 30 m 
«it?i *Jti^ ^5trtT4l»rl's?i 9rrf« ^tc’f 

(Kitir iO,oui I 

i4lt%:fii -fsfiaii Ol^ e«fci0} «i*i 


I CSf^] “tlUil «ltC?F c2{ty 95 *f5t;-t 
I ^ ^ 74 ••l®t'^-^, srrtc^^ 

90 *i®tw, =^TtC'5?i 78 

61 »l®fs-f, ’lew 13 -i^il-f, Ffes-T 

12 -ras’M, 87 '2{t‘lt^ 

citC^ 65 »t®M '«'Wl^^ ■‘ifi:^ 70 •\^i\*[ I 

^ ?i5c<j <?T® ’nl?iw[ m 
c^re® icw -tfl^^l ^ >sfi:*i) i 

^PCU «rf^ 1 I 

JTWttSf 

ewf< I -i^c^ ’/c^ 

«rf?! 5 C^iC’f Wt?! cSlI^im-Rl 

•9 ^rail I 

®5I 9fC® ^1,5H*s5f« I WlWKW^ 

JT^CFG! af-i C^t’T f^?«1?l3l1® 4ul I 
f:if-[«iMC® p;® i'.tif 

c^f*! I <i)^ 90 ‘1®!*“! ^ctr ^1-?i 

wtw nf^'i?® '9 

Wtii C^T*^t®RC'-t W'4N''i®1e'^ 

fi?c?{ ^ Cif9!|1 Wt^i ! ^f® 

^^Jilif ) ,2(1^ 1 C®}f5 C5}t^ xit3il 

’jR^le® I (Bilharzia) ^Icw 

c^t’i *‘;flc^ lUB ^ttc'^? 

1 C^ltC’l 

7lf& CffC-lit i'4l^i 20 1 ®fC'^(';; 

m CWfy <lt^ W'^Sj, CT? 

3rriC3fif4^1 ate^f “<i^c4 «ity lO c^ffS wlisw, 
®1cif^ 5[C«0 ^1 wtee^ fiitw n-i 1 
i^tm c»i| TS[-[i 1 <4t c^tcft <£rf® 

<2tt^i 25 (®ff5 i 3i*rN[ ’flwjcw <3£jt^ 
8i f5 e<it’f c«rc^: ^-he® ; ®t^ 

mi 39fi> all c®t I 

«f«i (2tff®fl wt^i ?,e^ 9 i 



1978 j i6i 


^sn ^I'Ni, c^«rt'« 

'«lf® 1 ^ Of*! ^ 

iz^y ctfc*i 'f^ Piw, B 

'I'^c^', 6tfse?i« I 

^c5T?i R^?! I 

?ivftqvi ■5if:i<i^^f?i 5{tK]i:?i wcftK 

I 

Mr*i ft ®: (.^ «iii1 

200J 9/gtc=»! 

^^*it*rc=r, 

ta ft m Celt’s 'SJ'N 

.1,09,200 c^^ifS m $f['.fc^i I «r^r.^ 

^‘^tc-s^i '^stl 3,00,000 c^if& 

>H t liig i c^ ^ C^tif 

5^*^^, ^^ii ?rf?i I ^1^1 'sftc^- «ttit 
300,00 c-^lf5 ^^ i <fi%: 

csft^ 1,300,00 c^tiS ^^ (?i 

c*i'&l 2000 1,09,200 c<Fif5 

i7ff|»f1 c^cTfc^ '5Tte?T I 'jq^l 

^^'5^I 4-l« «?'V1 1 

m 

=11 %?f 

«rl% =11 I 

=srhi \ ■'S 

^c=cj t^fc^i |>'^cv ®f-?r<!5C?i Rcii 

m I c^«Jt'a c'-'ic?F 

cfn ^r«?is c^{m\ ^(^•si «fcsf c»i^i ’j^i^i 

’IfC^ I ^ 

^c=i c^TM ^t«rhi wf^^i itc^ =rt i 

sisiif «ft?in'hi T^^^ ®fC5!''!; 

*1^JC3jil CMt-ll m Cf\t *\tz^ 

f^1lw«ic:*f ?(‘i ■^ii!:'® ^ i m 


^ =tC^ =17<(‘?1 ^if^ 

=5*?it’t srI I 

Blf^»ti^ ■'Si'QtCiil erc^j^ 

^'A I ^Tt?I Bt%l effete® «l^f5?I C^ 
'sj’Sf^igs), ^1 ■'SPt'^C'Tl I C=f ^1 

>R ■^^■\ ?rt« =ri, 

I ^'©Ri =fi# =iTwfi:n'5? I 
'®rf^ >2ffS%ii c=i f=i‘’it'^^i^’i ^^^^Jf*1Tf 
WC«l^ v£i^*^ C-lf**! Oi ^ «7=1*tt^'®1 

<t^ ’1'® C41==} '«{t^9 

T<i fsr I »i=q^c^ >i53cg^ 

irf^ics}<? 5ICSO ntw i ^AZ^ 

>f=iCBi:^i c=if*i t <ttra1v 

^jfrCT^ 5i=i!:BC^] cif-; 51^ i 

■sri§r.?iiij iS(C« CA (£{Clit®r^ 

^tc^p ^>z^ CJr’il -rl I 5i=^ 

m i'-HW 0\ Sf^i^tr^—cq^l C=?=157 
5pl^l^ TU, '^^1 f^^t=g 

=1C§ I 

'Id«k fifsf t si^’Sl 

?r^ I a «tc=i^ cif}^ ^[^=ir 

wst<i ■=?t w.^y =^1)=^ 
wsTC-iTi =fi=i^t^c=rt‘i{j ^z^ mz^ 

=il!i=it^ 

csi^lc® ^ I >{^'s| 

I ^njes'^ 

^A ^It*! 

-4X^C^ ; (33tl% C^VA '<0 «fC5f 

C^fi^ ?it?lf^?|r S(?im C1lW4't^*l^^l 
5rf^ cn ^«p=rfc^!^ i 

^cs'di «*r5rt*i =1^111 *<ftc?p '®T?i ftfc^ =iw^ 
^t«IC^^C--1, ?lt^'l =1R11 

^-^Z9 I 
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'Wc«? 'st’ic® ^c?f I ^ *rf^«F?Fri 

(complexi^catiou of 
planning process) I »rfr»m ffC^T *l!^wn- 
«1Sf ff9f C»rt^WJS I -I9U 

bsf^ 

^C3r 

fifC^I'N -^C?l <!tf^ I 

'5f‘t)^ ^VIC«T=T ■•Tl I 

n^H ’I?? f^r':^JC^?f 

^■?C*iF, ejeqil Bfc^r, ?fftc»i?l ®rC^, l 

'■'Si.iJtf^fiT nfil I lii&j fsrc? sfl 

1 (7f5(if 

1 'i^'-i^ ?it^'il^'r c»f5i=ri 

^CST?f 'srslT'T, 'Kf'f ‘<79 

sit^it? '«I ^'€^tz^ 

¥tirf^1 C4C=?!5 ^'55 ^4 

'3tu I >5411??, ^tJTf^TCsrtC^il 'Sl^r-stf^ 

CTtTR mm (?rW5T ’tN 

f^ '®t^i I 4mi 41 4f?rc^ 

**rto ^ cm i 

t®tt 5 ^Tc<4^ 

m C47Pff''^ I ^'<\z^ 

C?jrt^T 44*^ C^t^l I 

ts^ C5p1«tt^f i 

C¥t4ta «?r4 4!^, 

c=ri4 «TC<5 ««{m4 ■«(3'tJ »[*ncf^ i 

4^4 ttH ®f5?ffr4 

C9rf4 m f^ mvs C4^ C444 


ft«f1«r ( 3lVl 4^, 4< »NH 

^c<5, 41? ^ 

?-? fsT <$t C«R 41 spirffl ml ^tit I 

Ftr^?[ 41 «ff%44't^l mtm4 «lt4«P 
■ 4^4 4^4 ^5p3TC4i «f44444t? 4tHi 

454i:« I rI,4C4l %45l 4t4f5i4 
4f44f5« 4lC^ I 4t4f5af 4«t4tWS! 
4't4?:48 I 444 OC-I ^ 444 411? 

5C'i r4 41 ^1-4 &1li£4 U, 441 4>r'4 4« 
»-(?[C5!>4 44^ 44r^ m l ^sitSf 

CT nflC-5^1 4t!^ OiV^ ^'7 r.4^, 

4|5^C44 4C4 I 1%^ 41 4'4f»f4 I 

'44444 f4®t4‘mi ''ill'll f-W C4t^41 ^PC^I4, 

441^? ^C4 4t4 ■<'^C'*1 15^f;irt4' C^l 

n\c% ^t?1^« mmu 4® at4 

4<5li? 4^144'hft «{44, '^•*14 

44K«P ^Jt4 ^-<{US 447! 4t4C4 41 I 

’!jt4 9 4sa:^K 4t^l <?fC44 4Tfl«t^^ 

41 ^5j4^t4 ‘^J^l 4t4ffea M'-l 

2^C4 I 'ij&l c:®R 4S4C^ 4l^!:4^ 'i|<|7 
vqf 4'-14^N '-44>'^1 4^41 4T^^ "<Sl?l 

«ff%t454K44 ^’''11 4‘?ir5 41 -414^41 W^' 

4f^1 4rw I '®f4*C4«( ^C44 4Jt<tlM 

W5743Raih'l'<^f5 1444 1 v<}?( 

4^ 44S)1 1 

4^iir» (2{g?l ^4 4tipi:4^ 41 ^t4tC4 
'£{^4 WC44 4St44l 4144:4^ C4 

m 15tC4?! 4^17:^ 474^14 4^41 44 i 

>£r<4 Bl4 ^44t4 *f4^4 4^ 

4t>rl4f47p 2fC4I4, C444“4t4 #lT»4r44^ 

64144 I l>tC44 ■«?r44 1^0! 444 4t®f« 

m 4C4 f4C4 ^1414 4f!l^ 41 

C4^ ^C44 4^47 4l154 444t^ fe 
414, 4t4t4f44s 4C^ I =iPC«4 C4^ 

^4, 4ft4 '’414 '<^44 ^4^ ^1^ '-^CTS^ 
4tC4 I Hn 44»l C^l C4f4 I 
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c-ftsr f*m c^ ’sit^T c<*rw' c={1'i5i 

m ^ I ^1? a 

^*<11 c^ '«rfr^^, CT 

^mt?I ^C3r C^'Sfl ?TF, *r®W} sit?! 8' 

CW CT'S^ ^ TPI^ 5?^ I '^t 

*?5T C=?t*^ ®57 f^TO I 

•€?5I c^ ^rC'^E^ '■^T<^t'3 =^^’1 

'.‘1^1 I SrMt^ n'fl 

«t'^t c^^rtu c^ <£^1 

'9 -• 1 c^ ^ 

*p^ri ?f5ii ?ft<F I CT^rfr^T ‘nf^c^-f 
JTtC^l -il^l Jfs^i? 

^TfT5rlc=r I ^tiit 

fetlcsT^T t 1977 W ’^t5f1 

?»f 9 y|«i.'«f?i!:^‘c^l ^<K 

‘c=rf*s?rlf^f1^' I ^ii&i 

w:^ ■<? irf??1^ c^?rl to i '«rl^ 

a?5f*tir '9 ^’rc^«%<r TO— 

C^t*s?n W] C-Its^'iT ^?I7® »I'4ff^t^ 

I ^ ^csr c^ '®'tu '‘ii5^1 

75 C'if®?! Wt^ ’®re>ift5r t^CJfT*? 

CTOf, ^ ’It^ :■ 15t'5t Sft?l (M^^ 

■^Rsr® crtJc i m *!?! ^tsc^j's 9^1 

c»f«fc^=( c^ ‘c^n n^r^-[S{’ <751 
30 'si'n S; '®tf^5t ^q(t<t, 

1977-aRf 3ri::5(7 ^sjtc'® »ttTO *R?^?:i5=r! 

TO Ji^m 

>it»rt^^ ’Tl I ^ ?f5tl <jq&] 

4?pi>| ^fBer TOTl, '»rh!r ^ff5^^?i*i 

<if^¥«r5rt7i * 1 ^?!! 

t^csfl ?t®t'Q ^r^if 
>r*rart?i c^tf^^T ^?ir5 m i 
fifCT «i5a«ftw c»tc^ I c«fc“ra 'tf1? 95 
-•fft*N*t <nm^ 'St^l’m I 


'St'll 100 ^t’f -^KTfiS 
^c!*] ■'s^c^ii:? '?rN, "sit^ 

I ^'STtC^T Cirffe' 

Ln?p--j^^it*s»i w-fT i 

•i^ii^^il '^f'. 8.> -efn %'i 

?{r.^ ■»nc.-'i?<ic--'f K'^\ I 

^ttr^T^I ?!7[ 'f^] WA ^t?:* 

m c-it'-;^ ^c#, '5^t?^ 'spr«?fel 

I 4 &I ’thlCSJ 5tt'^trtCa(&fWl'5» 

=^i1‘^t':?i ^7?? 

c'j^tc^Q m -K'31^ -5]n 

^?iw ?ti75 ^v 

TO I ^—vtM «k'-i 

J{tC^ ^1-^ 3^!:^ "=11 (7K’® ^tc?! ^ 

’flw^W'Si c’rt^'t^i m or^ 

(7??1 ^TO I 'Istfts 

\9 5TJ Wl^ fit’ll9 

5517^ TO 

^ I TO71 ’fil^ 

I ^tm ^1 01 ’r-5 
(M*\ ^<5} «rsK^ 

^5 cMc^p, (?i#:^T 1 

f^^tsit^ ^Ftf5rj C^tfS C-^fB ’tf'SHl 

'stTO =nt 1 "^rf-ir TiV< 

J!t^I 1 1 

'«fi1 ^•^ ^:?5rf A 'of^ v2JWt®R *l=^t^'f I 

'»rf<! '^rCTt^rc^T^ ’ff^’iN ‘^r® (T^f^ cn, ‘-^t^ n"! 
■^it^HTfl C^«r®T*lt3I 
^1*1^ 5f?5 43!n ^tr® 

«igb mim t 5irhti:?i 

^t^9 affSsT ^ <?f, m 5!?J^TO 
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Ofr*r<[ ■s{t?pr.>f5i ikvs 

-, ?!:^’i r=TS(l'^w;6 i 

fWt<J?l C5f^“l 9 «tf^ '« <5ftPi ^rf5?^ 


./I--?- r^^i\C2TT I 

^ -sjlc’f, ’^ic''! 

•’Sf^^l’^JT i 


M'sjt i»f«fhT sijffT 

s?5n¥^ a#5 fw?r ^cstiri <£i^ ^ 


OT*5 I 

cf\^ 9 i)^ -'iftr 

iiH, '«t?C^l 

«I'-'Rl «^Ml?lf<=^t^ Ar.i'] I ift5Tj-»l^‘l, 

^u^'c^i, c^j^^cgsi, ’rWc^i, 

Wtr?3I I *^1 W-‘^ 

■9 ^IC!(3 C«f*fl ^GI 

esters I 

C^T^, ^ICliRl 

^ ■*rt'€',^ R^l^ ’t‘if I 

.aislirs, W’ll i (Mw:^ 

»i3jt^ ^^^{149 IfC® ^W?i 

4^ ffi:^ I c<i-1iT cfcsin >{C9r 

^f^ aC?!4 1^*11 «>" C*f9>Hl 

=^\5tiffs ^'®'l?1 Mte^ =n I 

>«tctp:-t4 >T"4t?to ^f<«rtc^ «}ff% ■« 


l%^ «r^l 

^ w-lf C®5f5^ f^r^- | 

1961 'iilWHlcl n3J?( >[^^4 JfNl! 

CJrW 5S7f5 ‘‘ilOl i 

33('fB .sftc^l^i 2}t4f^-'^ f^?;4|^ 

>r'^f% ?rcvc^- , 

'»nC®4 ■5fCifC‘‘!'?r R=^’, ^53¥|T?r-T, 

'9 5ir.!(j 'Sf^r«!5!irci5ii 9 

^t4 men ^r-iji 4t?:^ i 

CmTA I f%'5 Jlt^il 

ctfc-t TO 'm cf^fl I 

*i^Nc«f4 TO ^fTat’si'R^k 4t*(T4®r'« 

••'rfC'f I 9 iff?if‘i 

■»i5fc^4 ^'i«?rfe4 '5T=^f44ti:^^ ^-hsi c^R I 

9 ^wfsic»f4 1%^ I 

at^c^ ’ICHT -Jltill-^ «{WC^! 

Hn^c^ 1441 ? ^fc^s 


• --vs rt'®t5i 45|^^1^I“7 oo 009 
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<£f|i(tgi fffvj ?R| ^ I *T«, 

^rhrli:%i 9 fn*}^1 'Cfc^ 1 

TO^it^rcjf^ ^t5ri-«tfr 1 

’Tt^tC^ C*^tST Wt5t3 csrj^'^^, 

t;5^c^j '3 ^rtJf^c^l c?it=rc^ ^i:^f 1 

?f^ st?IC'$ 'SI^f^'Tl^ «rft% 

rs-s?pni I 

^s, '^lt^?iid‘'5^ 9 nHsc^c^ 

'«r«f^’iti7-''5[ 28 35 •■*t'®f^»t I 

WJ ^.‘■rr^ ^- 

mtcR 4 11 

>i:i^*x 19 31 -i^’s-t i ?rf«rftsr, 

9 ^ 11 c^ 

16 -i'®t^»; -, f%^ ^^1 9 W'Stwc'n 5rte 3-4 
I (2tc?c-t TW-^tffn cf«n 

’Tf^ HI ; CHR?1 nd HtHtr®!' 

f^jf^c'®! st^cHfcHU 5pr t ^t@t<, 

finrsH, ^*rr?r, 

m HI 5C?f I 

^jfi, ?jtsp'?tH, ©«Rj# 's ^fwrf^j:^ 

^^taKH 46. 43, 

40 'Q 34 I jpf 

'9 HtH^I 

HC5f >2J53IH Cf^l 1 

‘ij’r OTNtc^ ’sf^fHHti:^ 

7 cHc^ 28 

'<3 Htl 5 15 -1^^»f I 

^Sfi '9 W«CT?r?l ’T^, ^^'4 
^T[\ ^®rtf^i:?3i 'm- 

fHHfi:^ ^ ^’it‘3CT 73, 60. 43, 52 vipi^ 39 

-I'SM I ^Ctni TO ^^[Hfai Ht>rtCHri-f5fJi^^ 

or«n Hf? I 

f2tf5fc'ar?c ^ c^fSf y^trir c^Rri^rf^ f^, 


^snrfH 9 ^jlfTO? 5t?j i5t^ 

^r«rT '9 CHC^ 

^’iHtf^cir^ ^;f?i frf5f‘i 

*i^.^ C'PtH 

f%H (tfene) Ht^j-rH'’Bt’^ VfsOCH 
HSfCH 'ipTsf®^ ^1 

HtHt?r (inbreeding coefficient) 

0^\*\ ^>4 t iHTfC?! 

Hlari 1, 

rnH^?:'®t, ®f^C<tCH34 f%HtCI5 

i-V 0. c^^ 5r?iffn 

Rf^ ^tHt ’itwr, 

’fSHtarl (mean inbreeding 

coefficient) fH<^ I C^ 

454 *^ hWc^i-Rih^^i ^' 
CHtCH^ Rnf?' 5 9 20 -I'stt*! ^ <ilH•^ 

75 -I^h-t R^rt^ TO 

TOftaif ’tv?srt3i-| 

005x^4-0*20xtV+075x 0=»0‘019. »rlt 

H'siffora «ff9f5 fwf^ c«o^c9i, 

R{»ffr®1 JCT 

5pwt^3i3i ’fsHtgj ^4 tV 

0*0625. 

^2WC*1 f^, 9 

^'-rtaPCH 0’024. 0 030, 
0*013 9 0*034 i/iH’s C5¥4t?ft?f 9j 4<4t'ir*CT| 
0*008, 0*011, 0*0005 9 0*040. 

FtH '«f«fH9ICH?l Htarl CH 41WT ^ 

C^rfH fHWBl CHt I 9 

H^tTOf ^ 32 9 35 

R|8| '®tw^ ’TRtan 

0t)24 9 0*021. 5i»l^nMC*f4 I^THR %pni 
'Sfi^f^TOi ’mtarr4 
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f^^iic^,'^ 51^1 tlt^l n® 
C^M m ■s.f^I 7 I 
CT»i^ <j*v-t’i'^» ,':^t’T ^1 

's(«f^<ti:f''^ >pw •siMj 

»!ST<5Tj ^f'-i 1 C^-l^ *l’?4?'fcv 

''f'is^NI f'W 'S}iMf^i:“«^l y {?pf%^c^c^t5'f^^l 

«2f^f^ C^IIC’fM '«(ff^4'J Cf^l *lf?l I 

«iwi 

>^ 1 ^ 5 : c«Tf*r cw^w tii*i i jfwjfw ^£ti£ii:w'‘t 
>if'i'*f1^( ot’^l cnc?, y 

««I-f^^t9f Jj^ WhW r73 '-Q 

1*37 I CSlf®^!t^ 


fW« I 3ivi 44 

=|fC5ier p[« ^ C^'t^l 

('3f5 

j^<!tC5 t 4^ m >^NC«t 

5fs(ji2tcf*t, 'ata 'Q ^fsirtK ■!ii:*<( 

’SlltCilt’tr Ts‘‘W'® f*1^5\-(?I'5! aiTlf^t^t^I 

(sickle-cell anaemia) OPH I 

^ 5i^ w ?Rc^f^i 5ft3jt? 

sfS’T’lil atC’l 

5i*'?r:n 5t»t ^ttc^ 1 


'«rt'®i^tt*l '■a c 


fe^il flfaRjtg 5{tsOC>! «ft^’ll5i1 
C&TT fsTGt ’13I}'«J«C?1 ^ I 

I *i%3pR<?i faF^l 

4“C?H ^rlRfc^Ptf^i R«s[- 
R^rto?! CT^lfsii jj. ^ c^*i^ ^"<t 

<Mc*nf (1946—1953) I »R 

«slRp?ii “st^ 

Kap!i m'si of^G^’l ‘^p'M%=r 53?’ i 

W '«r«Rl ‘jtIisiRrw- 

‘irf^ Reftii^i eip’ srtc^y ^fjt^ t 

5!Pt^fS[ TO’K«|i| Ol^fB 
'a^*r®si •r^ ^ 53 ? I 


Kaji R^t»T—1, 5—®t^?p»iC*fl? 
CRuDP) <sl^e| 

®t'!m Tfft ^pJiwtR*rtR^ antRc® 
»iR 5^ \ ^ t%5r I 

CT RR 'arrft^"^<-1 

i^x Cs «t«rff^ ^ Cs 

5^1 If? I 

5rf^f%i^?ftOT Cfp*f3f Rfg '-It*! 

Brt^? ^?cf {c^5i—»rf«r, ^ 1 , 

^fR^ «tRRR ^«?i 

RctC^ I »R ^flciRi *lCf 

«rart® Ci 'Si«ftf® ^Rif 

c^ *ff^«t ^PtRf 


f f ?»r*f9i RtRsrRra, fapc«?a!-l3^ 1|9 



V®T,1978] »IWl U 


mus »tfji »t^i *mtc^ ’ifl*!'® 

»l^3(l *1^5? CiaffSR 
'srtcsTtiT >1^^ 'sisrtf® 

Wl 'W «f«t^ Ttff ^<?K*t ’»{Jtf^ 

'srrtf^fS^ I incifsi 

?Pt^sT Jt'^I) 5t^ I ^f%C? ®tt- 

"STR^Fts*! ’ftarf? 

'Stw^ C 4 ^ 5 % -^<1 I 

aif5 ‘^?r ^ ?fJt^ «J7l^ I 

^ C* <^tf% « «teft% Wtf»' 

liK* =ifvC*t 

^tC^ I T<1, »l}Trf^f%, ^JtH'l- 

c^Rc&^, f^c5rf^^f®c^, nt^''5rfi:^, ^- 

<2t'ft^ I 

^tr^rsr « ?f-ii^c»i?i 

c^tc^^i ’sfS m 

1) I 4^ ^crhi 11 ® *rf®?tc5ri 

'G f^c«rrt^5| '3c?j?j onrtcsf 

=:?c^c^ 4 ^ ctf^cts ^ft'Q^I I 

4 ^ »i«i ^cif *r3«PF‘tt^ i5tc«f?f 

’srMt=3s?r-^ I 
-n^sTG ^lf6a5PI?i 4Tv 
’q^rt’StCT »Ht?F ^?I1 
(cf1i?rf?{tJ& ) I 4)^ 

’f'tsTj 51^ 

S5«11 ^«(t*ff^^ ^1 I 

Tt^C3ptC<ftcn CJftfC^ ♦llG=sil S)1?, 
^2irsj^ 4i^f& 1%f1 Tl^l I 

'SfJTv^lJ n1 Gill ^til - 

«F>i G&^t^itii mi 

^Bfc, ^rit^i I c^ig*c^ ^tff^ii iJiCTii »prts{ 


'spr^^j 5ijtc^ spitwIwiTr-i 4c^ii ’ici? 

C^n WS «Rl ^Ci( ill ins7l 



fw 1 ^tir^'ii 'thsN ^c^ii 

-ii^’v-r I c^t^ (upper 

epidermis, E), f^Wtfwi m (M), 

Ci?f^ <3i{ (bundle sheath layer, 
BS\ (lower epidermis, El) 

{c^|6 1971 '5i§JT?rci) I 

^‘il 5frfiii I Nltlc^ 

^ill iltil—^! iTlWil TO fl^lt^ 
^cr^i =?^i ^1 drt=rNrfwP=i <1 "fiif ^if^^rl'TO® 1 
4 w c^cm ill f^f®a 

’ic^g *i*vCiiN ’^tnst wIiTii ^isrl ^ c>i>fsn 

5fTfi:3f#l fr<l ^rtt^Tf^cii® I c* 

C^lt^ ^ { »&t5 ) 

sTs^f^ c?^ ’It Girl iftii iitii 

’l^JT C^m fm I 

aFll1ff%f^ill tsrjtl%f%*l (f63l2)l. 
to jfN’tW cip-Ni»f^i} CiTl^ 

5ijtin ’slij’ito to l^csftto cii^tt^ *iliffii‘i 
ig'gilJI Jf|5f^*lfil ’Sl^^Sf 
^l1&CQ3J 4^ ‘C^tC<t?(l’|fe ®1|* 

'-^rtciii "sif^to I 4| 

>nm ^il I '•41^51lW5‘!l TOI 4^*> (SMii 



led 




^<0 ^firl 

^%:»f?l c*Fca^ -a ^ ^rKtCii ^\flf X^ 



(VO 

%s 2 (i) c^t^l^rt^i 

C=^»to (R) 

(C5i&^51971 '5rs'.>i?p:'i) I 

(li^ ^c<l^ 31^®- 

(Wit?i (s «ip^•^ ««tft 5 r{^c?i® (t; 

( >5trff3^) I 

(ii) cytcs^f^?! Rcwtfw 

’rf«(t?i‘i «5tJt=ii (G) 'ii5?*v 
‘C^flPFsrtei C?lfB^t3f’ (R) I 


^t'Qvi ^n I ’rfC6?:^j 

sfwj 5fjt=rt"^ 

of^tc^ «11'9?1 >)t5 =ri, 


^ ^*rt!? >rfHt'ii«i cf’ii:^ 

*rt'8?rl ’TT?! I ^ ^c??i f^tf^5i 

»!^ ^*rf?r'e isntsfi «rfr5 ‘ ^*rt^ 

X^ ^ I ^ ’t^^- 

'srNsta ^fsfj 

3r{^ I (?i1^ *f1f- 

■•^p^ri cwq 

"SIC^^P I O^FtW 

C^f“f 

s^'*F%f I C 4 

^<[f-('Sj ^'n.’^f'®' 

311 '-‘1-V 

*1^ ^'Tl^ f#V< ^IC’tl^l C'f’il «l1il I 

c^]*‘< i c<if5=3-^i^ j{^er>t.«rf^t 

3i^sf ^ 

'Sl.5t^'®—C5it?rfltc® I 

'Q c< ^‘fscT^ C2ri?rtitc® c-fN i 

^\ I 45 «t5?t^'l '9 *l1k’!^'®ttl 

CT «r5'«tTP^ 

^«ri^ 

m ^?ri ’itc^ I'a^k C 4 

yiti:srfw.csk '®tm ‘'®itf:^1^' 

C* ^C??I <p-ij| 1 ‘af.Ti^- 

(Tife'kfii^af’ (3iift^c5rr^5ts? 

‘«i?s3Pt4’ C 4 
;31’n, ^cyff^'?lt3i, 

fjiiilii I c^*\ c^T&i 

« I 'Iw^ nRid'i 

cX^ (?f3ri ?ik—(Tiwif '-tiiiii^'® I 
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r^r.?] 'im ^csif 'nr^sif*! 

* 1 t 5 I < 2 }ti 75 

nf^«r® w^ I ^ 'sftf^'^ 
‘‘:^tji bsr^'T ‘cwT^- 

C^f*f 5 fR ^tf^f® ^fcsi 

<f.-tR liju m'^ \ 

‘«i1c^t^’ 's C* ^flcif 

fii^l^'^i'i ^^'»ti;=i ^ (fe 3 )i 

PEP-XJ—CO2 
malate: 

pyruvate I -RuDP 

P 3 A-j 

1 

GAP 

ft^ai 3 C 4 ^'fr^TR^T^csr^ 'Q 
c^fprar^i ^ ^*rtn^?i ^^i^p^—PEF, 
f*T'^ 'KOtf^® ; RuDP—f^^ceit^— 

1 , 5 ®t^ } PGA-R‘J^PT'tfS>ltf^^ 

«rrtt^, GAP—(fBt 
1971 'sreiW'l) I 

C4 »rrcv}t^-TO^ 4^1 

C^ ’Ttc-a— 

(1) C4 

(ii) 'STOT WH 

’J5:'5rtfl4^?i:=f ^i:?[4 ^<!,nfir*T 1 

‘m^r^l’ G4 ^fictf, -^tR 
^fJlf^l^ '®rOT <il1*s ^tcsftc^ 

‘«(twi 4 ’ C* 

•?\\m] f<f64i c^1c^ sTs-nf^® ?lT( I 

n%i^ iiiwli^ 'ilTv I^^iTlf5 

jp’fW C^t^' ^"51 fSCi I 


C¥tc^ttir5(Tf^ca»fiT c??ic^inJTta*i=f 

RfeTitu 

^t[>i® I 5ilf:?n^5i*vtsr?i 

51^5 ‘i o>tr.feto>ii%^-‘!c^' 
®1^-'5liai^®-<i:j^ nf^1TTt'=i 
(.m\ ^itTf, "ST’IK ®t^-^'t{it®-.ri<I f«Tpr5<TI 

•r?) iiy I c>i i£iI5 

k'o ‘GOs 

^1^1 i ’J^^r (M^ C'ptc&teTJirnirw 

f^’PTl-I^ sfl ^<Jl 

i^m *i9i I ^oi^r.^' f®M ‘-JKti 

^fl<t 5?^r^ "fj »Ki ^'^1 ac^ 

^1r.^— 

(^) m ^riTf3i3#; , 

(«l) fss ^C'^WR ^iaJrRJS^f i 

C^{*\n «R ^tfr 'St'R I 

C’TSIR—’R, ^Rt<> I (7PlT;^tC^Pi(R- 

-IR^J C<lf^l Ri'RR Rt^- 

51 I 

R'l . R’-^ni 

m 1 'S f^l >i!^ t 

C* (2jWtr^ R17R Q f<1C*‘i'<l t ^<1 

^<11 C'^fC^tC^Rta-tR fR^iPl^ 
RSI'S ?rt^R jRfJiRi 

mm iwsiiR >M'~ «!r.*;r '®rt'®m- 

^!cl R^R « ‘.^Jt'« RltRI^Vr f^wi l^tR 

C 4 ?fWr <51^ 

^CTlC^ CM^tC^IC^-iHc^RCR fR^lH^ 



ilQ 


^ t 3 a«?1 T4j1 


C^lC^ ntC^ I i2^<J c*r, «irJiRT? 
,srf««ffj(-^ («i)^«rt^) Pf ^ 

(PEP carboxylase) 
fifcerff^^r c^fu^ ^itTf I «!i^ 

'SfTTftt 


<£pff% '=s^?Ft9 ('4 ^3tt%® I C 4 
W 

"stot ^t'S=3 ‘srrr^^ 
I '-^^l C* 153? 

'»rlr?p f^tl^^f c^tc^ S'iF 


^rtf Ffc^a 

'•tc*rt^ ^P9M* 


vtfe ^1®3 ’rtci^ 

*1N®«1Q I ^lc&' <2}t5 

■‘siciifflfift?! '«n!tal 'strt^ ’Jt 

•S^r.-Sf 'sq’lf^lJl 1 5itc^ '^1’ 

^t'51®?:®l<l ^’ll '3^ 

>i'®i ^>11 5{c^,rat<fic^ti2rt^^ 
c^f^l ^t^, 

-s c?hf^^ ^i6tn'«ra!^tc5i''9 f^*r^ 

^fsi^l «}tCW 1 

>!5{3)t?l 

nr«i*it'i (Tit’tlcsf^i sric^^i 
'Sf'ii^'h Wi I ^?t'^'^i> '^fl'^ 

®fi3Tv<l3t # nCT ^t<si aw ^3t§> 


^grjf%?(5 f^\-»tc=1 ^’f^' ^C?J 

^c*5 

nr^i’it'i Tf? ^<.nt>f'-3 ^^31 

?rN, ’fc'<>(*fl 

I 

'Q ih'in cn 

w ert’q ?p?ii 

*rtHtsi®rw ^^^ »tcn =f^?i 

93i I <2f'45I^, CiJ s^'S ^1 

c^tsf ^=11 ^'l^f^rf? «1tc® ; C^I'SR - 

^tC3{f?l^i3 >i'i^f^irt5l ), t^fftf^lil, Sllltl, 

c-ft?!, l^rlifr' I fwlirs 
C?|V^—^Ft'Srll, ^§1, '^I^Mt*!, l^^fr 
cv?c5|i ^^ittf I >R’s 5irt^ 'W 'i.'i!*:^ 

fs5j ntc® ?3i I c^^9Rf3!j 

f®31 ^CS I f^g iftl? '<lt^l 


«3Ut «t®, S'lk-'ii, if1^-6, ^Pi'^1'»i-700 054 
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®cfi *rfcs, 

-siCMf sit^ 

T-i C'fPf I 
'^9i1^!i 

■'S'l't^l c-tf*! I yjTst W ■'^rt»- 

>(t5. Ffc^i?!’IC’i m 

C«5j ■Sfc-I^'rt^ '801 

*^’I’9lt?I I 

^f\US f®>| »1tre I =^fv, ^1 '®TSC^1'5f 

ws 

c^fc^ ?51 FWcnt^Tl 

'sf’^r^’cl I c<f^Ri vst'ft ^rf& f53( ’itc^ 

C’JC^ sfDfl ^®fK I 

CT ^ mm 

^U C*T ^1 

c»f^l (?f^ I ^t‘«rt<j ^'ii 

fm 'itc® fTs cf\ 

3Wt^ tf 9^1 'SCSI’S! I ^PC?l ^**1^ 
f®3i 5r^v5^^^ ffl >{5(’aJt^ ^litnt^ I c«tc^ 

'<Jl et^itnt^l Ji’vsfc?^ m% 

^■fest't 5TC5? nf^SJtei '»(«{C?!t^?i 

?rtc^^ ^t66l CT-!tC^l1 ’itc^p >i3'<*x 

(?i®% ^f^us 

I « ^t«6l TN'SfC?^^? C^ 

>nr95t^ ?pvii f§«i «PGf C5i{iif#t‘^, 

'Q wmc-n?! to’i 

snic^ll ef9[hO 

I ^ sf^rm ^tfii <2r^^ 

arc} a?Tql I ipcff} WftTffW 

5f?r?j ^ ^ « s{t^ 1^3} *}ti:^ I 


-*■1^ STtC^--?! ‘nt'i>^1?I'1lT^f^&t'9 

’ft®. t)-tcn«} «fWJ fg,^} -liSBl 

cspc?^ ^R'v- >}?rf*(tc=??t ^'-^i 

''<tc^ CiV.fe 9 iltfc I'S^l ^]Ch if! 

r “^iriiieti::^^ 

I ^T'^1 ■'l^ir.cisf, c^\'1CSf<! 

i[1 '^Um 

fm c^'Ntc^ti:ttf^i( I «it?i'« 

■■15^C5}^ f^c-i-^ f5|:5}5}«i y|"sj*l»tf:^ 

^ I 

=^?icsf^, c^R # C’fRtc^tc^tf^ ^Rr 

Rr^c^r ^n 

-^m ’jt?i,'®t^ m >!T^*iTrTR 

^ I f^Rhcjfsi f^c-'i’j 

^ ^ i TR'I ?5{%5f 

^1 « wrk^’*? i 

•ill ^ C5^1 

^ I 'si^jc-ti:^ 1930 >rtc5! '5{'fcsfi%s?t^ 

ii^.'s-'Rsitfr 5 t®!c^st— til, irt^^ 

BfCc} f®3f ^1 »ltc^ I <2}>lt 

fk ? f^R ?f5ic^=f, Rrl^tR -5tR 
R:^ 5t.^R c’TR'WittR'^ 

^CRI W 1 0)^ 

sfR*nc^ 1934 3TtW «t«R sptc^ ^<^5 

3rs.^-1%»t^ 'Q ^^5} 1 

m 1938 3TtiR ^ Jftw W ^ 

RirfR ’flifR®T»tf% I ^t<K^ 3^«£(«m ®: 

^ ^ ^sp 
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f 31 w 4< 


I f'®!^ 1937 

f^:^'« f-i<\U.s(\^ MtJ'IWl 

'J-J-Cvl fE^ ’'Ifbi:® -tt'^d I f^P’S 'SlICF^ 

'np-t Rj'Vsi f 'Jjf&'i:^ 

f'ESf 5 ; 

I l^f% 19i5 ^\K^ 

C’ft^K®ft?tf''i^ <2j?:^'‘f 'pfiic^i fs^i ’ific'® ^fso 
I ^itE- Rr-i? >1*^1?*!; 

»i74?i '«fc=r^ >Rt*rf^ 

'■^it '« ^fi'2' ■•I’N) 5Ti:^ 

’l-T 

5r^ 5}*vir?i ^1 I ^ ■*rfc^^ 

•ifR ?Ri ??, Rps 

■<K?i ctf^i c’tc^ 5—7 fw^T ?r!«fi ’•rteu 

®T5f m 1 ^<13^ 

^ C4SC^ W.^ 51%?};^ f5(C15?! 

<5jRf6c^ fw^N jrRjCTf "<pc^i 

^jt^lTCii if^Rc^i iiNl 5 ^ I 5rRf5i?i|s 

®(?j 24 iq'ti 

'srrt^ic^t^ 1 

^"Tt?! Cf^c^t-q ’H^ 

fa^ifRcsRi >ic«f f^if-ic^' <2ic¥t«?c=i 
^p?!! r-^ 1 

jy-v^’spc'f?! '>c«1 9—61 ^r<ltC5T?l 

^erR 1 

^■■'itC'i r.ffcf^ ’qfci 


;'«3r-*tt5t(:^ «fr-2r Ori^:^ 

'S[!i'^t!:^ (2-3 f^ltj/C^fs?) 

C1f<s?(l I >il^ “WflRtClaR 

c??:^ c?i\r ’^caSfSTtn I 6 'i‘^ nm 

^jf?;^'?! cifC<! 1-B f^!.i]-K(R5fi? 
'Sf5nt?;'S CffG?(| I 19^ 

'Ml-iTti:*>:^ ClfCP TT.'S'U^ -SJC^-I 
rr.^ m I MtH^G i'7:^T\^ 

cif G?Il .2rGtW^'-4 

vf5 "l!i>*!Jrt'^ (R 

2-3 fiini / c^pfsf '®f5''rrc®> 

%r® ^'T’q I 'irl's^Tf- 

c?'«?fl ^ ^tRtErC^F 

(TfG-^rR TO I ti « W Mr® RVRI 

Cirr^ 

Rc-R ®tiR <2(^1) ^tMl 

^ ’ M511 ^ 

4*rr«t Cfii> fE^5 p '5r‘pf‘j;5 Ref if TFfc§ 1 

Rt^ CTO ?pRiR tsmcR^ ?i’spj 

^U[ R®t#r^t ^ R C^tC^tCljlRiiR'I R$sf 
R^^if »tStCRR SRitCR I 

nRRr‘1 ^ 

G TORrc^"*? I ‘iiwt®! Rl|:^R 

^iRrcRR RtR Tor r^ '-w 

R^ RSCR Rt’lc^ i£it ?^CtaR “lfe?( ^RR^R 
Mk*® I R]t*1tCR ^C^RtfR ’PC«?J -‘-RR 
■RCRR^R G (2i>CRte(® ^IR^® 

^C^ICW, CM^Ri fRt'if® CtfRtC®1c5'fRfR 

ntfCRR RtSt® CR^tC® R’spR I 



VS 

’Itar* 


“^rrf^?? ‘'®ffif5T«i’ -<1 

('#i3['®-i 511 ) ^lifjrii:^ 

^1 |Sf»fr?}«1 -SUBIC'S 

??f, u£i^t^ ^5fi ^9|) ^|5'ti:?rg 

’f'1^1 l“•'■'nf^f^^5 w.^ 

9’-f, Cj nr-l 'il-l-v 

or^n m i” 

^1 5^’f ^1 ^f«1| 

^Pi f%«tCiT—^ (SfCJr?! 

CTOQ fsg 

f%S 'SPT^I 5Tl nf^^C-til ’f''fr?l ^t3ll 

I ?f%c»rw<i n?f 

TO^FfcT 5^1 o\ W5f 

'5[t?t?i ir^m ^^1, «i Fc^Q 

^ ^11 ^5(1 c^R ^t5[, 

cjfc-iii 'srf^i c^fc^R CT 
c-it^ri t 

^B5i -<1 sfRtftt 

^s(t?r <«f?F® ■nt'S^Jl 5=ry^ i 

cwf c5Ft=r«r^ ^1 c^ I 

'sr^c*f^ ^Bgt c‘>ic^ «si.'<i 

Q ^ m I *TTl%Rc-i5f 

9 >pniRc*CTg ^6^i R#!T%^ i 

'Sff^jf^ sl^ 3r!?(J 

I ^5Tf% ^<c« 

ntir^r c^t*f 'srf^i 

--‘i^ ^irsrN ^ntGi f%®f 


'"tfC‘.i I c*rf^ ^«i1, ei ^r-il^r'i 'sit®f^ 

■'i(j%;r^^:-jC>f?] ^nt?! Vta5l 

R I 

'®iwt®i, w w Hfigl '^ihh ct, 

■®{^f''? 9 5^5-^^'® 5c^, 

i?iii?® vr.'] '®rf?*1^j ’-T-fr^f Ht3Jl ??ff®c‘'i I 

Ti"teitH''i' '«rt9‘t^i '«rf’5i^T 5(sj|^tc<?i, ill 

a HHW ^1 ®9=a1?l ^«ll, CH HHK 

#t< ^ '€ (M^j\ cnf?'i I f%i Hlarl 

WC^, Hi, CHC^?? C^’=\ HI 

9 HfHt^S'l '^ \ C«K^ <?JtHfl 

'-(N, HrH'’^T Hi 

’JfH®! ■^tC^—SHf® HtH ?^®rs[ 

Hi CHtHl#t ®fHt^ ’•tf^: H1 ’^H^l I 

»tHtH ^ HC^I ‘'Sflt^J^l’ | 

^fTf CIHH '^iHtfH tr'ili C^'HfH ’HR- 
HCH W #K 9 

’li'^HtCH C»f?l-CHtHCH^ R I 'HfTlHSI 

’?Hf?[ 5'5^tH ■'1‘^H'®! Hi H5H®fH fHCHH 

H^CH I HRl5H Hi C^fHl f^f;«T 

HI H^H Ht3ltH ^»tH Hi Ht|f% 

IHf?::® ?-CH I 'HH’lfl ^i'15HlfH?1'® 

'SffilHtHfJ CHIcHH C5^H I 

'fHtH Ht^n ^fifH?:^H ^ fH^?l%H I 
H^t^ ^HtH Hf3Il 'SR^ Htail 

RtffHH ; 'il’H'v ^1 'KlftoH ^tt^l 

HI H’^f^tH Wtfl HH^I ’fHl 

■« HtSIl R«H%I I 


♦ F/7, tiR 'srt^. Rf ^Rfs ; 37, CHSl’ttflHI CHt®, HsfHHrt®1-700 037 
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^5rr?ti?T Q c^^ 

■<M ^ ^1 v£i^*^ ^i^itftl^ ofc^ c’ll’i^i 

kv, mt "^*(1 ««ri 
sftwlic^ ?f«fj I cnhsi 
^ C^IHfl ^ -*11 ■«fts^l C'J 

'km ^511 5f| I s 

C^i 6tc»fil ’®lt?i^ I 

'«ff?R5T *51 •!f^f'®f?I 

si'iaif^ --ji 'sr?^3F[ji:^5^ 

^Sl rH<ft^l'l t% 

■ill ^It31! 

f^-l I 

?ir3ii «mt*n 

c^fif«^]\ '®^f'® 11’’ 

'Sfft^ ^1 ^^ri >1x91 ^-!>{?« '*11 


[ 3ivi ni, 5< wi 

«Jt*ft<2Jt« mj ^ 

srt^l I 

'®l<t’i, ’®{k1c?l1| 5jt3!l 1^?(S J^5f csts^t?! 
^1 f^m 3T^ ^¥1 ^1 '5rt«j^ti‘i 

aitai ^t'51 C'5l%'t?i ^ no®, 

^iTltn « afsiR^n 'fi/m 5^10® ntR5 
c^U ■*5jtnr?i f^«i mtiii nfsis^ 

ntc^ ^l vii'rv^cii^s ntw ^Tl I ^ 

sfl GTt-n '®t1C!i? I 

■^if® C¥t®»( CTH^ C®5lf^ m 

C'is1^^ ^l 4^ 44t& 

'I4‘i ni ^«i-'Ji-i cfik “Ti'l 
« k% atn '®rtaf?icn4 nn n^«f 
i{?:^( I 's^r^csN^ 41 's{w;'»t^=f 

»5itB^j 's W4t5=f! nt>; 

'^•fl«t’t ntO»?I ^4-S ^IIWl 'fi 

'i)*5’ c>lt 'Sft^til ■n^r.'fn Ifrf® 
nfiifsr® i 




( 1 ) 

’t'S r=?Jl »itf(2|^ 24 w®f1 C’^sfiT?! r<^n[5l 
■5jtC5i?i f^t^r Jfsnw '?tn1ii fnsrf^f 

n^jctni ?ic®c9i^ *Pf #1?! 

nf^^c??! ‘nc^TJssffn f4®t=r n's'sr^nt^n ^ 
CTO’?! TO^fS ctfnfc^fi ^ 1 
^r5it?(c^?! to nf?iw c^itc^c??! 

cft^n « ^^5 C»fC<f 

'S(fiff%® w,H 5f?,>lCJf^ =?FflC»r4 'G »K?FC??! 


( 2 ) 

3?!1 sit^ cMc?p n% ^srtti 

f® f®. ixi, vii>i ^ iil^fS ^srK «nKfi 
^5#» ^ I nf^^C??! ‘W®H C<5t»l 

n’-sj^ntni -€ 5it^5 n^ c^ 

<£flf"f#lt^ ^?ll ^fln t 45 'ftjft?! 

f^1?P^555 I 

<a»f ’5<c*lt«iS5-“^#78 3it«tji to 8 
Into 138, ]39 <3]H?! (c^ m) ‘nt'sfS’ 
‘7’nf)^ ^ ?l«lt3WR ‘=1#’ *^4? 
‘9’ I lijf ^5 vm '8itT?ii I 

sft: n; 


'<wf^ totn I 






tipfn' "sfe 

a?'ofi5 «!n^ « fij^H ijttg 
"siTC!? csitfam I ^ri'®- 
ksfCRRi yiw'itB 
55"5rn?T !jskr;5 i 


(1901—1984) 

csrttffpp ^91;;^ W ^ iTTCSI ^ KSRS -^llbh" 

>ttV!iJWl«f ^ ®R tSHj'ilWI i^Ffsi" 1 C«J^‘ 1901 mC®! 29W PIC*^ 
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«ir^ 


I 3lwi 4< "It^l 


c?ncsi ^*siaj^ej ?Fc?r»i i n?m:sf f-wnsrcM f»r^i 1918 bl?r f^^iyrr 

sfTCJH I 1922 '4;fe*p -5iwf«(1^TffjH ^nrte 

I (£1^ sm^ ^<:-«ii?i wt i 

1924 >TfC4t cjprc^r* "f f«i*«rf<'frTSTc?r fof^ ^rer'fjfffTT «^rsitwH t'ws 'm:^ ^ 

1927 >rn;sT crrcsra f^f^jT«TC?r ^1?r w«j'Twt f^^TC'n ^ ==k?r i 

1938 5iT<?f c?rTCsi^ f«i*%5fiTaT!:?r 57 -.^tcs[?t jtcsf 1939 mcs^T 

f^#Tffn5Tc?r »£!ii^ 1946 yrrc^T '5i*fn'>i«p 

c?[iq CfJT I i 

sw;^ ^cfT <f^l«ritiT<f iijsT a«!f5i fifr^ to i ^^<rofi■, 

-nfimiffi, <rmfr-!MT, ^csrif^wr sf^'i 

^rcWT-^ t<f^ i^taw a^Tf*r* !??[ i r.^csi cjr?n?i 5W?f 
?^c^ s^sTi :«( fifiq w ^ri?[1?r <94^ ^ 

^Tsr <i;<n I ®f<'*tr ^5T"«Tira >^**rR i 

1932 3nc5*ra 2^f^‘f»»^5 *[^¥<1 ^"'§ '9 ^«n-^®^!^Tra 

■sk c?fsi?T ®Fi^' i ??1^5r c<T?f ‘wraic® s^si;?® 

#«?! £7>f <1 ‘i^?r c?( >!si5iTH ^T'Cri CT 'pfi^era ^icw c^k 

^n’^OT -& a5:fics.a9rT i 

csFk'‘ 3ijfni[ 'Sisr'k ^c^i'S 1933 c^pkk •^fc^i^i®!! 

k^cs'T k»5i^ si^?f I :TO?r >0 c^f??i« ^;c6Tk?rR i;«}w sns ^(toitfi (< h ^*Tm >!W 
«nT»i;kkwiW'3 c^sffsgnsr ^<s w' ^ i ‘flf^ 

?5ffl5i Dssffsw ’pfTSf" I eqsfsf" 1933 mm cm ?i!PF ^si c^sffswRr to *f:x ' 
?r?sn‘'S^?r^ ^ «F«f75 ^wc^r f#T tot «F®n i ta^ 

c^^swTsj 5:;c*tk c<r5?r ^«fi?f spcer c?nssr w?? <*4 «it wMs^fiw-k^IsFSTCT 

*FBr I >fm 3=iL5p {TTfgffimTsr kcnf'Sf'S s[c?r i <£i^ ^;c?f 

^ I (ssfsf‘ « ^h yi^cmk"! frl^" m 5m?f?i sras^^sf mic® >isi«f* ^ w, “sin^nfsR «n 
mm w kc^ 5fr^Br m Jii^i;;kra ^csi arm tu^" fji?»!t«' 

«[ wa^ i m^rrus 

wer1*fa«T 2fm 100 ^qcf 5n^ i ivi^ «cai^ ^ srra i Hv2»nsi*t k©§w?t 
50 '3 {;m§(7m ^ m «rm « 

pf<«rT 10*" ’^«n;?r jo 20 ^ 5!^it®?i 

m w «tW?i «fn:!F. m ^!W!<^'w?r »if«?i jo i 
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^TCJH l?q!fsi' 'Q vil^ 5=l5Jiqif^T C#!?! ®T^t C«lta ^TT^TClh^ 

’W«f' ^iT I 1934 yfn:^ tsffsif '^imi 

92 238. c^>-^a‘t*f 92^5 csiw 'a i46ti? ^?(t i 

238 238 

«al csjtsi c«fc^ -?p®n i 

>!t’ern:'$ cw ( y ) ?[‘['*5r^ f«fB§-^c[ « ( ^ ) <^c|t-^ i t£i?r ^i?iei 

?JS>fTW WWR, ^^'STTCwf sFcer sfcR ^rrc*^ 5iT*n?i'T t®c?i?^csra c^f-g^w ta^fiJ «i?r;ac*5»i 

i£W^ T^oi?r int-si ’ ?is«mT f^r^'sn^g spccr t<i#5 ^?r ?ii?r i;4»5lw 

CSJIIjC^iT 5f?«m <:?"*[ -^RT I «£l^ 5f'OT^ URT I ^^fe'^II?$^1 • 

,,238 1 ^,239 ,,239 ,,, 39 . 

^92 ^ "O -*^92 ^92 "^'’93 ■*■ ^ ' 

3 239 

lip «lRl Np 

csit^ JTM -^r*! W-si&fiRTT-l I fSI C^Sffs^?! cwt^i m" tij WC^ ft ^cfT 

Wsi(?T^ c?! :r^-H ir?r sf,“c^fTiR?rr5i ^stt ^ i i£i?f 

239 

239, >iN^iTi 94 m'< ail^ fe: -Pu tijt" 5i5i1<p^c( 

94 


Np 


239 

93 




Pu 


239 

94 


4- j8“^ 


1938 3=ir:<fRT t£i^’ =^T>{snTP??i l;‘^^i5f15g.1I 'ii?i<i"5T-\(.j<-;i cii>nyI'N- ^<c«Rei 

^S?:?if4?rTC5i'j >ics? >!Nviic«g >^^Ti[c^ ?pc?i i --T'ii i 

m’s iT !:«fc^^ 1945 srr-T^ 

’rT?f5n#i^ c=TTO i 1942 >ncci •5ic^^«rm wta,' 

?(:;c^jmT5i 9n?RncitswJ c®Te^1?f sr-^i ( pile ) i t£if6 ‘c^fTsi' ^ 

I 1934 sffCol cspfsi^ ^C?R, '^TC« STRf 

'3 csitf^ mj ( phase ) i 

5X?r csfT^ ??f ^ ^ i 

^ ?iw?f wfsi‘ ^«c;siRTf3i’'*i ^«fRi 

5K?R I tsk ^ fRigf^RT 1 (£lf ®RTt5:vS m ^ C^»I 5Rl I 

C^RIT*^ C5ftto*{«|5 WT>(4 <i l^Ftsr^^iT »£|| %k 

1 ^ w?r w ta=!F 5121 ^*nc^ c^5w ^ ^ i^pfsj^ 

W 5:?f I IIFT^JT, CSJ^iiT, srrf^ 5^ C^R fsi^, C^ltsras? 3^ I 

^ ^ifRsVTT®^ 3i*=5rn?Ri 1938 >Tim crti^m ®;;f^ 5?r i 



mm M fkmm 
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[ 31m^ 4< 


1953 <£ik >I?f"TWT ^T?f1 TOF?W ^ 

C5<p?5t%sf 1 ?f;c^f^ic5Rj yR:sf (9^ tg?r^ ¥«fi5 ??r i «9?r ^- 

253 

253, ■s'ra5f7ef;->i('«(TT iOO si^l^ t&se Fm . 

lOU 

W*n?r®l '»fTt"®C^T?T CTSJJT '^I'GWl ’TT?f, ''ITWI 

>n?i ?}575T{T?f 5isii«nH 'G i fs«c«w ^ 

7r;W*if'^ f<^471 1943 ^fTCsr ^t^t: ^sTfWTW mri 

5^?[T?f w c§n5 c^TD' ^sc^iSiCTrc^ji !i7?rlsii f»i'Ji'i ^*fc^ i 
f'‘m ^[icsit^sFicr '*Tff-5?r«fh:*t'i atfT‘i!l^4if?i t^c^f^rsrw ^ i cwc^ 

'G aTiTTC® 'Jj^SC<£ I 1954 3m*f «Q^ ^Sf'siTl JSri-^W-fl af^4lT^f ski5 [ 

VI* 

* WB ^W®, ’Tf'f^ f^»t’l, ^^>^’^-700 009 


'ijT'rt-t-il ilT»^<^I5;•^ i94ilj 4'^ 5^|ST>lTT I ftrX^r- if-T-T C-I’C^ «[ivn(>rd f.hC**! a;<'' 

as'fsi’i iii-Mi5;*T9f;?^M >i55*?r^ ^ <n >\'4i>im >i5i(*t7-i c'<fU' i 'sirvi 

s^ctTiFc^f ®mlat£iwcaT-77*^ (Agnexpo-77) a^r^^Tl i 

siiiia«fR v£i^t i£it af-iT'ac-rhi i^i^us -ivi^ iiM i ^^=?i co^ 

^»n ^i?(T TO .ir i ^ri^^ceti^ ^n^if <9^ sri^sixsi 4i 

ac?rr'*^^TC^ sf1t<^T Wi? '-sitfrir a«f i 19 ^^ 9^? <»*i 

'SPTT'S^ 4i%fi sn5n‘9C5T<f ^risri 1 aTsn‘Bc«f?i asit ^isi, « 

I c^w 54I5«7 'g •■m 1 s^ct 

»9<p5Iia WRT ^IR I ¥J:«=T, I XH«(T 5nCB§ 

5U5n‘8i:«i^ c<av^ ^lue^ 1 < 9 ^ 57^31 515 ;^- 

< 11 ^ 1 .:.^ >i;;c^F'N >n‘TX^ 1 

<95^ >i^ •m'm 'sfR^Riqsl^f^ret £fl;?nw'f1?r 1 oit «rax I'si 

WF C«1X?P ?if?TlX'si’ <5tJT;;1^^' <5mfe- 

ifl?R:aT-77-^^ f^w.^ I at»55Rsf csfc^ 5j?:«i cai:?r «ntsi 

v5rR^*frs I ^sn^mr 91 ?!“^ ca^, *m,^ cwm^r, W*, 

fac'*R Ran, uw\, m«ia <5ff®f?igr 5T¥T srff® 1 
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9nt^5?s t<it:^ sr;?rRT?j w.^ ac^iwi? t swwa srww 

<n5^2i I c>i^ ?r;;® «fppw te^i w.^ i ff;-^K:»[ <^;.“t 6 

«rm^r i ®rr?^ ^rcsf i ?pc57, 

sii^nwH yic^ csfraroi^'Q 5;y?fff?;?F ss^i:* eji^^ i .ag 

Jfrc^ ?rf, 5 T<i;?;^ 5T«!:;c^ 'srts^'s y;^ s?c^ in •nfm 

fif‘^fi|l'f'“f'3 f.N-;<5 I 

^mim ^nr tKmm \ Erf^ii;*^-^ wn «rm^ >«^ijT 

5T'i?f i «R;?r ^it® ■yffoiT^sf i (fr,"®<r w.^ 5m 

efi^c<] ; it^*'®^ ^sr I 

>iisf ^if)<?nOTT nv-v ®h n.^ m ''iic?ra ^TJf}w y!;f ^ 5:r‘-^ i 

5pj;si. ?r*ei '<c^ >fTOn f-si^iT ^f:?i 5T^^ qh a;f ?i7^ \ 

if -^iTi ^'iii^?r TO qT^®?f q?* rc^ i 

si;«i qfi^s ncsp q^;r.^ nire c^rnn^ ^?n i ^a-^, csn^iTsi^T 

i twHFfijT <iiyfn ®TCq ifTc^ y<Bgc*ir q^ic® ’iitfr i i£ig 

c»wT^q Pf;f^ t^;;^ ^i^TCin tiici? fw;th q?‘T ^iiqitnT i «n^-^T^ ¥r.5T 

qn®^ 57^ -nscq q!^T■ qr^M qy;;?f qii® qt t?f^G y];'i'sij .n i iilcffi. 
-qis, zj^uaiqt >7??iqi:q5 TtfOT'Q (al ^(^4 ®‘<'i^7?f't snql'?^^ ?it WT®ii ‘<^'11 -j 
I vTw OT?rTc«?RT yfC5? q?r;q,1«7 ■‘^;r.?f"'?r < 5 ^ 62 ®r <i?ii q(<pw i 

^tnfii*te%T a y^egc’ii ?5fwT qif^cs ?y2f?na=3 i lacqxs, 

?<i^F 7 ri i > 1:5 qTf\i^?[ *^iT*«r 1 s * 7 ;?^?! >icsp 

^<PTCi 7 T qi^PC< 1 q(I ®;7 ^T ® 13 ®T 

?Fsic^ i .a^ ^f i%>2f?-i93 q;«n '8 ^sf i qr^cq 1 

qit 5 ?f <i »wfr qt'o^ f^?nkN-«a^ 1 n^mi q-^;'^ qr^q^lsTt^- 

iT*^ «fTC?p si;5i ym 1 la^ qrt®i^R:i: f^Tt?f?ff:;fi^ fsa^Ti)?! 

sn*fEsi si;;^ pfC 5 ?r >«?? «n^ ^ ‘im: ^T^^fcni qr^c^ i 

WfC*^ yiC9f^ q;f qm^ 1 sRS^ q^^ q^® ^®"siT!?ra q7!^q;t<n^ 51® Sj^^rn;*!* 
^ qi «a^< m !3csj^ q«; qit^P i^TiTC^ qr?n:^ 1 qrt'?^ ‘7;-^qit»i la^^si ff;f^ qi^cq 1 

^ qit^ la^ tijcqq *}?n:q?f 1 a^sr® qit^^i q® 

?cq I 5T7I5H i;®Ti5i?t c^ ^*PKin qi?K< 1 ly^ qiq 

^ ii^rr I if c<c^ ^\cm sw qr^cq qrqiq-^aq qfwqsT^r Hq (scrip) j 

qu*? q^cqq qto qfnq, sji'wq ^f'-siTf qi^g-'iqg ?n»m yrrqqlq q?®c^' 5 ®k® qrqcq, 
?qfcq qi, qicq ni« s?cq 1 
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iirii 


■ - I 3lww 4< »i*tn 

'^Rf^T'G I ^£i^ sf^ ^Tt;^ ^n^TCsniT sr^it ta 

1 ^i#T «iT?r® c^sT^ I jpc^ ^sfran^il *=^15^ •>irac«i mK 

*^'8 I ?Tff CC^^oTfC'TT I 5 [C«fT ^ tf^’-str*! SF*l»l 

CTST^, ?Ko 7 = 51 I 5 ^c^ !TI 'Sfra ?TC<??[ 51 C<T Wi 7 >T»(!f ?rT«prT?i 

^’Tf I 5nsrCT tf^^T ‘S^fr'^r oTfnTOTf I (£J5T\^T sn;?r5 sk??! 

c’-^Tiffi?:'^; ^C’tfT^s ?p?n i 





ta^ f^c*rfj ^5T ^ 5 % 5T^ I (nt^ 9nt5??r f^i??i ftfc?p 

va^F^T tfT.*®3 sfic»s ?r^ 8fT^^ I ink tr®t6 sk^®??? sts ^ ?nfsic?r ™ j ca^ 
CT<|rrf^ ^iFira I 3T^I?? ^ f^?ri ?isif^sn5 ‘PKSf 5S«n<T 7^ ^ 

Erf<Fi^^ ?nl5ic?i w-QifT ^nc^f 1 wc^, ^trf^ir ■sic*^ ■e cir^fT S®CTF?r 

?irrgp^ I tag;n«ic?T «TT^rci7-f, snc'e TOfr?r 

t?is»5 to ^t:?i =n I 

sf;^'«fj S^t^fs^’r;;!®! ^W'S ^TO'Q ^^?!s^i;;t«?r i:5it»t S#!®^ «nc5 .* taw^fsT 

wn sju® in cn^^in if;-^»fg errsm ^ srmiPTr snwrps* ( 

t^Cifa 1 btst^fc^ !OT? >0 ^<s c«itiF wt sKsn ^ #»f 5 
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«n^sT ^ I vfl$i 'rc*^ 'sn^^cfn i sf^n 

«?i:j?j bw; «rms? i srorc^Rf ©fc*?! ^TaTSf^p? « >i;;t^*n®?JT^'®Ti;‘3 

sp^ «fFfjT «n5pw I mi «fm*T ic«i‘ i ?nw^ *rwTisr-i « ^nrftefr^? 

acmeR I sk^it ^«fr 

a:?nBR i c«r:^ 

m C3WRRT ^nsKira ?5fc^ cM^r i 

^fitt9^?is ^ <f?XB =RiJn?T ssxjn 5 i;^C(tt ^ w>#, 

*i5'3^$T ’iT^*! •iTfiw ^ wr 5?;^? I ^ <a& ?i‘i]=«txw'G 

T»ic^ aw.^ I ^‘sn??7 in^qse ^.t?t :rr^?r 

sec^ I la^^psmc^ SP^—^TC* 5TT??X5 

t?ic^ am^r i ^iw'Tata, >s^ £^$f?j?i '*R5'Q csi!»f Ji?r i wts?i siww 

li) ctx»R 5fw*l*t >mr sTRf'w^ trm i ^«f. 

®aca?f «f<j^ ^^51® 5n?f I sij^ -^f;;?:®! ^ai;?f snsT-^iB ta-s 

^nW bi4Tiw'! 5TO?i I ?^j5*jn sTFTPfa vit?pBg:=i?f ?PTt^ c^wr stW'Q 

5ii^^?r W'G?n 5Rtsr i wr ^ac^iT^ 

^ I m^mi «ix?t nw r.^55}t?i rR?»f 

^:;t*wT i??::? i sjxiJT, sjtcsr 55i«r"’^j#s?p 'Sw^R'G ^#r 5 t:^ am^r i 

fUtl ITtiFt^* 

5/f¥, CTSI (RK ^f^-l^i-TOO 067 


‘wf^« ?^Tc?i’ f^ifffsra k«w a;®:^ Jisrrr^Fn ‘sns#^® iX?r «nc^ i '®7 r « 
f^iwTOT’ a:;5RP jtotcwtrt ®ri f^-siH a;s^ c^-T^r^ <3 «f:^ a:;»!p 

at?W? ’PT^T^RST ^J?Tr ®FrjC?rT*F ‘^5?7T l” 


spnrw 

^if 'Q 


5 






«rwcfra «nis!i^t5B-a5«^ -s-M t ^ wrt^^nl^ 

(photography) i '^nsncffg csrwjr^id r.^T csTC^c-Jn-t^f^ Tartar® ^-si?! #t 

(heat picture) c3T5TTr,?r» '*:T'»i-fea*5i5«T «n (thermography) i 

?pc^—^T 'sr^sntri' #si i «R^5TIt^:^5 57«R(f«si 

^ ^srra sTc^ -'iIto'jt «ite \ «wi j 5?{ ^,iTi t<c«TS5 

*7^c?ra WH I m ^nw^sn^F i 

^ncsj'Tsmfsj^ ^ ^5i5{*hi I »R!*ter ?j?r5 di?p$i scs^y f 

.flSR CJ^^F T^^STBI mi K9T—'5fT5Tj^i7'I 

®»rra ^nta? ^?rci5 i ^jncsj'^rsmf^K® «Rn ’IPP =to^ i ^*7*^5 

^I’PTRnl ^ ww I ^Tn-tjwt»a^ la^ toi cto^ ®raRi«f 

(insulation) ^?r ; cwi ta w t*to *rn:i^ i «nCT^sntEK« 

t!^ c?isH7*n?7f^? r.TO5Ri «rai?R:<t im «nt5 i TO«fTJTRr ernsra an?^ 

ari^^i?r <n^ ^?r ^r ufu^ ^ sm c^tc? jto ¥RWTm cen?iWT 

-TO I ^ JSCS csc^ I «nc5i‘Tan?s»c^ 

>fl’f:;f5f 375ca^ sTcs I siHip^ ■'TOS ?w s5*PFTs1 c^^n-e 

sTs TO 5 :cf^ RT sra 5K5I ?>«isp^T^ (varicose veins) 5C^ ms i 
?5to CtfCS CSSFT ^ JtSTf^ TO ^RTC^ RT I 

msflSTW TOSS^T W^v5 taS5^ cei§ CI^STt'Sm STOSTS ^ I CS ST8S msT^iaTTf*? 
fi^c^ 5CS, c>i?ifcs- sr^fcait wjiwj ^ ®ics c>7^ 

^"m-sTCisn ^^-“rKT i >fr^ns®f^ cs-sts w, arrsiTT’qTsT stt^itsst^cs Mjt® ^ i 

«ns, ^^57 snw'Tf:;;?^ fsk? m ^fwics i 5t#rcss ewrs «}CJf#T 5rr*fra«r iij#T 

cw^ars^-c^^tt^c^ S75) I TsCS fss?; 5iT?T-S^C9TT SJKTS (&gr;ci){^TC SQ ’ic^ ; 

C^SSltfT fss^ STTRf^ ?«-CSS< ?5!I'G •m'QST STS I 

«at msfrsmliFs •s»#5c^ ®r^«?r stse ■st'QSt sts i cw, «ii!f^ 

C5STCS fsWs SfC^n ta^SR CffTT?F SCS ^ Pt(C5 I ’«nt*T (MTCS PPTTO S»C5 

srR,S^$ ^TS CtfC^ CS C5STCS CSCS p!tc? ^T^-tRT STCS I WC® 

enw sed! ^itsss^s JSCS «cSy cs, cssfe st? ^ ^ 

cgsTcs sc^ t^cs «rTC^ csTsrr stcs cs c»ns^ “sr s;;c9 csstcs scsfipt \ 
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«rTCSl‘aTTttF3 5RC5W si^^IKTfT WR ^ CTOI I 

2 n«i ?ifeTPs >rr^?iT spcacs tiw? c?nrw?f '5 t®t?iot^ =^si3rre i 

cb> 6 fi??r;^«i 5rRn«rT ^?r asrrfcf® S5:c?rc5 i [>TSf^« ^*ra vm ^"*faT® 

^growth) W 157*J ^ 5TSIW?f CK? 

cg*d ^ptrjitrrt ^ siHOTSTnl^ (!:ap^-<i5?5 ca^-c?f) fs^pmmi 

’RiWt I »a C£?»l* «wTf?>irc<Rf mm *rii jrt i ^7=^’ 

c^ ci5T^ ^mrrc^ >mgi77 «ncsj‘TgTT?^p m ?^7 

5tw J77 I 5F3?r, =71^ «fTi;si^7ii7Tl*F ?f3' mn ca»$ 

sf7Ti7^T?r t:7^a«f 92 >*r5T<*i^ k'f's^ ’ '£1^ i5!g;^>ii c^4^ei 

sfs^^ «n5^ I 

5isi^ '^i^^-sTt ''i;«{^- “ir-viii <iniTi"Tan1?}«g m- 

waivi >i^5nT?r ac« <5^ 5^c?] t 

?iT5?-^ i ?*m?! 5i?f arr.i '>'<;*p^ -9^ 077 ^ i^i\ 

«iT5Tt7!i5 a!:«( ^-aR ^7 -mv^ <r'C^ 1 ^ di^ > 7^7 W^i 

incompetent veins) ^rc’flTasR “n^f :^;cs>ti 5?7 1 ^’»a7a67?r ¥7i 

ill ^4rr ^5M 5j:?r di^ wr-n m -rra - 577 ^ ; ^?i«i 7:?a^ft?r c^r;? 

f?P¥^ t»T?n ai^csf m wi ^: ■ 1 C57'*i7i7 ^TT^n'^ f:?!7i:‘3R7 ^ 577331*1 ^ 1 

djain;.! ef7:i7"T^fTTf?lS'7 ^;?SI751 ^•«n77^T ^-5>(335ig 5TS57^?( 3.®-! *.7^ ^pTIT^TI 

’5R «nw^75inf«r6^ dl^ ■'51^-5I t»13?T3 «?3^H9f;;fc7 Jf717 I dl^^i 

?misr;5 ?*RTT?I «I«s£ 40 »f®77.»^ Wf!F77«7 a3l«RW m C^a i77, t?P*^ 

«f7C5}^5cntTO <£m sfTTJ 95 m i 

«n?R%nfiFa ^3T53 c<7.^ &c«?ks i c¥r w 

?rm ««r c?i^ m sRi'k® ^ ^77; \£7a^n?rra 

iry. I d| =573^131 «{R?l*'R?f7Sl Cai^pl^l r7 'Z^-^ W>1 l d)7Cv'j 

5,^1 C55Sl^ t^T>i 5i[^gssi7;ei?( «[7»l?^l'a Ji|?r i >7!*a;<n^Wl*i i ®r:?,'^> 'STTgR*! 

'H3f.«. ^57'<3 «nCT%rsi ^cm i vr*!i[?! •m-mik. c'nfCT ®fjw'^rais7^ ?i'c7i34«j 

|i7C?fS Dtfl --■ W'?i77?f»»ICT 5P5T37 P^I^T-dJ^ 37H*fR[->i?:C*r'® <irM m W-eg"! ^'?I \ 

vfTCT'TaTT^ CW7 ®f*t 2 R 3’757t« yi7?T*n ^c^i 3-''f5T!}®6 “TO « OTslif, «ncs;'i- 

5jrrw >fwc*n c^icm '$7a“tJ?#»!f^ ^33 i?^wi ta ria ^ ww arr?i ; 

TRst, snfsTc^ * 37477 ^ ^aracsa ^ssrnra i ^nw^ismtipn 3i;«7i apg ►[?; i 

TgsTii, h^ nh c>mi»7 WN" m *ni ^x«7 j?i} ^7 -stlraT-'. »n^' m 
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TO, C£5?1iT ^ CJPTt§ Rsrf$ $[^T I «ffW'ranP?4 JTr^TfT 1“^:^ *51109! C«!C4^ 

erTO -TOR !?FT«n? »^’ 9|(jg fef I 

i^sTiprg^lTiTra Tot t#P! irt'* ^C® i^Prl?! i^5l 2fWl ^Pii;!^® «K3 I O^l >R 

'Sf^^'S'G «4TOSr‘'TaJUF ta C^fSTsr^T?! WO^ ^nc^' ^?f vf5j;jT»(iq-^'§;T«?f tiJ«J»»lT6^1IT 
‘^??)N£7f feff?i!:5!^! ^51 o^«nw wr 45?r:® i 5n*nii«i® <^m 
iT-n «Tc:^ C5C5 c^f»!, ^ TOr'TsrrRP riT?i Tpre? caTOT's n(cii i 

C*n2[*$' VfTCSf'lOTT??? ®fT?r'5Tr?I 5fC«!T *5I0^#T4s;<i: "^i^g 9T?|SI ^‘!TT9f;;^ei 

c‘T'«jic® nKa cg^d ?fw vfl?( >1*^1^ srT$4s%oT^'f' I to'^tsuw to 

-^^^7 ^ PT«n I'sm w, c*ikT i^c?! ^s#® >rT!no*rT ^9t;i77?5 #'?>t (?!!n«n^ 

®T^ 37**fR ^177 ?n?I i Cs57^ C«rt?rT^ STC«fJ 0«!sfe ^rfg *57^ ^ «ITC«F *5I8}i?T fTTHIESCr 

<77 ^**{^T?i7t^ 5 to;ch ?7!?!t^ 5r7?i iwi) «!!«i> s?o^ irr I 

TOI^:7to W ^4 ?I^!S5I f»fe7 ^ ■TfTCa '®75 ^TR! C*R I WSfRSJ^ 

c^fl dljp ra 19^ >{sra yi^si7»® r {:^g|7^ 1^ 7W <P3C"® 

'^7?ff^ :77 I ^9^ >isr>m<l i£|?is$l SftTTd *5{^ i£l^ 0*1—Sf6T, O^fc®! >6 «Rmj ®<!®r 's^^iT^f'' 
^ W->PJ ^ ^ 1JJ7«4S1?!, l^-] -*17^ c** ^«?R?!9f;;?®r >n5' 5!5‘» 

I (.5T?[14d?l<n?(%71 tfibl ^CST^ 'iBH 0917''Is! 

a«nc®^ ^i*iic?[ \ 5?r«n ^ce§, 

*^TJmJTJ -im aiTivi'' esc?! 3iTfj75«i©TC^ r.iRfte® 9f?i5i »j;c?r 'Qc^ i 

aw w^>f 'wei' [;7rc«4ss! im att7c«!^ tosiiJr^ ^rrc-si 

9iiTsi 5.W <soi, aw 51^51 5?i ^ffi 1 5T;fi$7^ a;^g7«*to^ 377357 ^ 1 ^t?!7 

aw ^«4d^9!:;f®T 2K^9i;fo7 aicsfisin^ j.i>(«^ *rifi 

ao® 09r<d i <4^ !:&r?iT4STg4T?!l'«57 f:TO^ <£!^ *5rrf^?pw:^ <f.r® 

< 0 ^^ siw t «iT3, >!f®T 4i«n ^®Tc« t4s an^iw to 

afyc *^'1I'5 t yrysio ifiit oy waw ^7*^^ •jf-iWT vsi ac^ii < 4 ^ <7Ta7?!^ ! 


11, c*!''>Ti! fy'h f/iN?, irJlij-<ii5-i 6, S7=fa4!‘t»| 700 050 


IfH* 



mm - 4° c^l%C(5fc'S 


(T. C. Hope ) ^^sarns gfro*! '^RfNn# 

3=j;’jfiriis^ i 1805 ’*r;«tTC^ mK <3^ 

^sc?R w 4®C <3 yi^?r c^«{ i 

] srw 5fc^ ^5PWTirrTj"«Rj 

>ii5f c^ram 

>iT57t^ ‘3'«i7CT V5t £n#»j% ^ I 
4^C i3 51«I15RT ^ 

ipTJ i:^»j • ^ «3^ i:«iW'e 

i (^52f 1) i 
i3la;'^ <iT«3a^ swraccR 
^CiTT “fteaiO'T t*fCT ’{^f?^ sw^ 

<!»iC‘.t<;i "WrtWJIT T^ti^TXTOT*^®-^ 

. SfC^Rl f=^- 

w 1 

■'«>TCT?[ ©f®l6?J 2fT«flf»lC^ ^Ito 

I 4“C i3 ^C«1^ W Wh —vsT^ WC?I I 


]>Of.o i4 
1 CO(3i o 
1‘0301 fe 
1' OOO I V- 
!_■ OOc>oS 
1 0000-1 


\ 



'SffTf i:^R l^ms 2Pn?l«t <1S^T ?tl?? sa I 

47C«h c'^cfl i3?r.;^ a«n»R. «rrq?^jr- i 

8*11^^ «fp^c^ sfCci?f c<^^i 4^’C '^fwi 

®rC«T^3 Sf^ 4“C tfl 5}i3C6CS Wf«*|—«33 Si:,Cfff PI ^sj^Sn?s?4 <3§?1T ^C?ICS!;\ OTlil «nC<fTfRI 

is^ 'SRptm i 

WR«r«SlC< '5fCi?R3 <3^fi> 

(tetrahedron ) 

(t6« 2 ) I m SPM ar^^f ®sr;-iT, 

mK wpf§<p m 

a^lffsi) Gf!TT5 !FC?I I ^1'^IBI 

(bonds) 'm m «a^? «ff*r<p 

yiwi^ wrsl^i BissffiWi? 

^•t' «npi i 

*1^ 'Sti.sRi *?p^^-r«Pi^ 9j^ m i 


3«i; bralt» Jic?r i3J?fi) 6 ^«t^' 



K 

'i \ 

/ / \ 

/ / "o \ 

04 - 4 .- 

V--" 0 

0 




186 mn ^ twtil c 31WH 4< 

«Ff^5f;«n ost^srii 2nt^^t:;!®r 

^ ^ sntsgrns wT?t zpmte ^ i 

'$T»wiffw;jN c»ks^ stcsri T»f^!*w;«i «a?< «i*tj»i:;!ffi «ri?re Pif^ 

?c?i 5Ef^;v5 5:^ I *Kfi «r7^?T 33f 5RT c*r:® «nw \ 4^*0 

3fc®i?i «£i^^ 2rffR“TM^ «ni:*F »£i^? 4‘^C-tsj wm 'sriif^ wi 

4°C 'sr!*!^ "^TvpiTffT tncs! «!;!»«[ mwra •^Rwin;* 

5jc*n<i ■51® jf^rs «5;:f**i “m ^5^5 ^psn:^' enc^ i ^qti Ti^;sn ?isf^ i?®;;?? c^ 
?OT w 2Prra«i ®w ^ ^ ^ cq^ ^-src®^ «ro? cttc^ij i 

UN* 


-iir>}-f^^rrN, c*rt;-^^nt^, c«rsii*24 •t^’i'fi i 


mm »wra »p^«r r^«tr»r mm i 

'SfOT ^ ^*1' t^am RQ?rT ^fs®—tal^ ^trt, sn, 

^5TW^ *qs?R) ’n'Q?n aTO i JFT?i«t ^'i i 

^ 5^ TO 5T5 1 *FC2?i csn# (B*M.R.) 

<1 c5iN (w cw 2n«ft f^unsi «nc^ '$15 w? j«ii55 ># 

til’ll 55 « C5it®i k*rr4J 5 f ^fn^TTs^ { 5 $ [B.M.R.] ^er 1 ) ff!i;c«ra cks^ 

*n!i I «9l jrfit «PT^ wr 55 , cjat5f\ii?r sow TO m?r< 

9ii!7fe?rr?i ra c^t ^<5 1 to gisn^s *r?fNi 1 

lii wpm 5i?53 ?«5T« «i«n«r[tw m \ cwsn ef;?i to w,«f f^jerrcsRi aon^ wsf®' 
> 


* ■»f%l a“fk Wfl, Cnt!-‘-'t^t^, 







^ W’«m 'oncf i swr epi • 

2KfS5?J :^WT<rri^ I^CSTJ |??*flt?J'2S STO t#flj I >i«s>i^srra S1C«0 

cfl^i ‘A’ cc's nrc^i *B* w:® ♦nc^ T'Jtcfw-a v:m^ 

-^T?! j 

1. sn:*?)! 'ita w<fT p*w el's ' 

IS^TSTfnr J!T^ ? 

(a) W# (b) (c) c^sfj? 

2. ij^tKT < »r.5^i’sii5?=i 

¥?f I 

(i) 2, 5.10, 17,—.37 (a) 30 (b) 34 (c) 26 

(ii) 1, 2,—, 24, 120, 720 (a) 6 (b) 8 (c) 12 

3. TsrrcsTRj cG^s 9r?iKwr^ =p*it?i — 

(a) (b) csw (c) 

4. ^«nt^ twTCT^ w »fT«rH ^ jtw— 

(a) (b) (c) t5?^em«rP5 

5. fstc^ eTFT C'r^fT? ^-?r TO«J — 

(a) 'ST «rn:5TT?r arr^ c?*rw =R?f i 

(b) ST mjm 9Tm ti® 7[< ?r<s i 

(c) *ij5 >n;c«r"5 msn ’i^cer ?fPTratii'P Wann ^ i 

6. sTHiic^^ s^T^?r^ m sJts Wj?c6 

(a) 30-32 m, (b) 18-22 m, (c) 12-16 m i 

7. «fTT^^<^ 'STT^*^]^ CiTTC^fST’t;? — 

(a) SC'??! 

(b) ^STT«P-St^ WW 'SRTTJ^T S'^l^ ’Wef'^WR! 'flCW?! 'SS??1 

(c) c’lnw'^w ^ aWr 

8. swiif (alternating current) t«(C^ jpiSPiTe: (direct current) 

♦nwin 'arc^n c^ ’^*n?! W'9?n ^str srt »n*i— 

(a) e^TfPwsil?! (b) (C) 

9. fu-s g-; ’m^zm (blue vitriol)^ mrifm vn ~~ 

) (a) CuSO„ aHaO (b) MgS 04 , TH^O (c) ZnSQ,, 7H*0 



m 


mm ^ f^wm 




10, W TGrelC^ ^ — 

(a) T^e^rl^'C^ (b) ts^TtsH-fve (c) t’se'rtsi^inn 

11, ^!ffm OTsnn;tin?? sic<n »i!?*n9rt ? 

(a) -^^sne?; (b) e^r^MKm cmt (c> wwt 

12, kMfsih'? ji^bw r.-if-*! ? 

(a) c<?rr 57 (b) (c) 

43. tf(tni:<^ •^ 3^51 ^~ 

(a) !:?r-T?rT?is' (b) (c) 

(a) ^ 5=1 (b) *all®f37 (c) “STTm 

15. sn^? 3 ^ wsnzrr — 

(a) 98-6 F (b) 96*8 F (c) 89-4 "f 

16. 256 ^ '5iT^5fc=m <3=^?^ tBsicsp fifc® ^ 

ta ta c^t^?r ? 

(a) 2 (b) 6 (c) 4 

17. 9nTC5i?f smi— 

(a ) (b) jn|s$:Tr,®R (c) ?n^:T^ 

18. ^5?pftpt^ c#r ? 

(a) *i=wf^ 5 F (b) ^ (e) ^ 

19. w 30 ^ »i^[a?i sfsu ^ 1 njira to 30 

TO ^ I t^^Br 5i:fBr ypra ?raOT?r ^ ? 

(a) 30 (b' 60 m( (c) 90 ^ 

20. TQt fi^csBr 'sim bi?#r:«p la^RT^ 'sro’i;? ^mir m— 

(a) 27 fw^r (b) 31 'm (c) 365 f^Fr 

21. ‘=JTOsrBF^'’ —^ T«p sn-^ s3t ? 

(a) 'f;ir5 (b) to (c) 'srtcsfra 9it<5cs?9? 

22. snyf' ?fT>n#T^ JTTsi— 

(a) (b) fsfc^R (c) ^tR 

23. c’^r: ^ at«f«Srs ? 

(a) CSTT^?? ^ (b) ®]?ROT Silt® (c) «a sw I 

(»I»lt<ft5T ISKT^rf^lO 

4 ' 8 ^=^ #prW-700 009 



( 1 ) 

srrw ^ ?p?rra to srr^;^ 5!T57?rT r.J?5 c^f ^n:*s?j, 

iH ;?T5f I ®?CJfT 'il^ -rr^fT'S 1 ?SF^; 

si^5T ^ 5rr*ncsi t a«fsi sth;^ c5«^ ^ 

?:^-t<!:?rT^;«f-^^ sn^Ti:^ i n??5^ sitjt^ a««rc5f c^psr ?pe 

c^rr^ ^Rn'sT—'$ t?i^ sjc®^ ig^rn?? c^rw i 



5jc®afff$ g^f?j aran^ ^i-fer im \ a;;;!®! 

CG^ JTTJTIW] 3TrtfT?r«t 'S7t?l fsffjp! C'ST®!! 'Q ^^Tffn 5SS *01^ 

f^; tfi^TW n;^9r « ^ «i«2p \ «.^5i'«rR?7 5T?iti5 A, B, C, D-?j 

WT^T !?55t ; iiiii ®r:;q7 a*i5!$ swH «rr^T?:?j5 ^59w;;f5T A, B, C, D, X «ii^’ 

'f;f6 n;?s7 Ki« K 2 =^7 ots • tsar a:;f®i?r ^ to 

®J55T n;TsT<i f^is to C5t?r?r jf;-siT«rr ?n?i c«fsrrc®ra P» ta^* Pa to;?® c«?«?fT ^ \ 

^ n;?9T A, B, C, D »«(W isi^ w.m 00 c?{«iT ^?rr?Ri ?fT«»n j^st <£(^k ^ OO*" c?w 
srgfS a;;to \^7 t’ «a?f< «a^ ®rTtR?[ m <a^ feto ®t??p pwi 5 "snw 'S^ 
ii^?d <577?:^ 'STnSC’ji ?(T’^n j??r i 5K?f 57<’*07‘yc;;t®f?t 

at?r7®Ff I »al otwt w?rr X ym ym:^ c*?®? 1 A,B.C, D 

6 
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[ 31^ 5^, n*st{j1 


'Q^rr ^siH Ticsr 3=iC9F X i tpm: wr tmm m, 00"^^?iTsra 

X ml^pRi Ticsp 5i?sj:;?^ 3^K?r ^ A, B, C, D 

‘^;;fB! TO GO' 2?rT^ =i?fTira X n^fsr c*?Rif!?i 

r.>mw I (iiwf?i i^i:m -^rr^ <r;^ 

{?nq ?F^T ?f;^i X-A + B+-C-fD 

^tww «it«fini’' 

• 3/3, ^Slf^srfr CSf^i ^fwf^-7000u'6 


1. 'siimp??! 

^rT*fT?I a7«rfsT?P ^«IT, 

2. iws\ 

iJCc^ m ^«ff, 

3. =^BrT?f 

4. 31^4 « 

5T?a'T«35 5^nra 

5. tTOM 

6. 2RT5, 

8. ^T’l 

10 m aw^BT »*f^'^T, 

12. sirrf^C»?l?f 5^«f^ SJTZTT, 

13. c?w, 

14. r,?[ 54^ a7«itsr^ w faTBrTw?r ^'iTctf^f ?TTsr. 

15. d^«p='< wra s?r.JTT 3130^% ^ ^«;ar©. 

16. f??5^ «R:;yiTi?i sij«fT •^^(ei 

m, 

17. f^'^rrR 9it«r#itf (5f:gw»r ), 

18 a3T«i1^—fsiti? ■5T'wf'5fj5WTT?f ci?:^«fT? 

WJi^ 
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1978 ] 




21. 2fT«ffsi^ 

24. t^fJT ^;5 ?;«(?:^ ^T^sTTii 

'n;?i;s5^ei' ■s^t'T'fsT^'N'i t£i<? iig f^ci; «n^-n?t|?i i^lksrra ctf??, 


26. WTC^^ '^;;?!*jPT?I2n^ ^si'^r '^Tei't^T'f, 

27. I 



^ ■» 1 •*. . I? 

1. «nTai;;?5HH ?f;'i, 

2. ill A 
<5^ csiVfeT^" 

3. yiml?? IA ’t5i"Ti5?i 

7. 5n?i«tf?r IA 

«rRr «a^l^ rMt^ 

9. ixi^f' ?!?rc«T5 aT«if5j?r* 

w?! fsicftai?! ^«n, 

11. IRTWffT 

14. 'imu '(5 

( ), 

15. %Jts^T^:i5r5ft 


17. 

19. csnr.^ (1954) ©?isfT*7 ^i«(^!<iii, 

20 «n^>nC^7C*<^lJT Cil7r<ST k®Tffl', 

21. 'Sfrrtsfwi '5inf5!'ij to ai'ftctTC^'^ mr^ riitfsT<p 

23. CTTC?f®T ?fTtoT^I 

25. i 


*■ 69, c^. fn. cgt« • 742 loi 













































1. (b). 2. (i) (c), 2(ii) (a), 3. (a), 4. (c), 5. (b), 

6. (b). 7. (b). 8. (c), 9. (a), 10. (b), 11. (c), 12. (b) 
13. (ix), 14. (b), 15. (a), 16. (c), 17. (c)> 18. (a), 

19. (c), 20. (a), 21. (a), 22. (b), 23. (a) 


( 1 ) 

‘ICil ^ I 

c‘7'*iw 9#if»Rn5j 

'5I<W «iT«T5i:<[ I ^5*^1 i^lHl ?lT?r I 

(£1<1 ®eb; zMn C«^W- H'Jf'i 5 l^ ^ 

>rc<wi I kiswi ?iiT?f -‘ptr siic^ i -rrli^u'cS 

il I'f ^ncsTT m I 

( 2 ) 

C«PT-7 TITtfT 5}^1 ^1 1 <il«{1W 

^ «i5c?T I 

200 t^j.l^i. er^r in's* i la^p^c^- am 15 
«nt'Q>TmT?:?(^, «rm am 20 5 t:t5i a^rl^mrs! 

aica am 50 * 51 : 15 ^ csFf?r^ OTT^® ?m:?r ^1?r 5?m ^ 1 t£i?rm a«fw 

C5pk4 ^erfm 1 fee? ?p7a^^ «n^'e>imTi??c^ ®f®i®t?r 

m *rrc< 1 «n^'Q5iT?nwB s^«i jtt #(im ?PTa^ 
?t^Tf»misi c?pwp]TTOc®a Bf5TT?r g«n:«f c^mrc^^ vsia ?r® ^ ^ 1 

ifl^ a-^^m cgq?rT^c®REi c§rT$:i t5K5T57mRfe®if sftsf f<femm m j^sfs 
aw? a^^fsf «nl<337mTC*7c^ «Tr®in«® £®!?i 1 

_ *»•!* 

* C'^if 



<2I»f « 

S 1. vififffSI u SrX.^T WTC^!?! '-IW > 

♦till 

24-»HiW1 

2. (4) ^4<STC4 f.'4'Stf’^f W4'.iei 4-n»>TI4 C^lTC^ffg WS ^ 4?rf ? 

(’«f) >ii4rRi«r'b f4 ?4 c>£i^t*g!?i 47 t»>it?i mrm T5f4^5iT?r g?i j> 

(Tj) p32 {:^.T^^; c<ti< c?iR:‘?f4 4?rr gr ? 

*tlW lt?f, 4f'9l 

w|tnr«rjt« 

^5|tt«1-700 072 

^<1 S 1. S(1®7SI 'ii 4% »4Tsl*i 1903 yiiw {?fTC45=T ’»(;;?|»474 nR I 

1898 ^nto-i it4i r,'s^irc^?n?i^^w «c^?®?n5i -msi C5i!t^4 «rrf^47?r i ^4. 

'^frT«}"-k®TCi^ ^ ^3t»4T4 OTI 441 g?r I 

r4®ff»gsss&i ®nk^T<i 4414 ®fi?TT C4i;4f:4u^ 3!?i:si simtsi 54 ^ «n4T4 

4;nn5TC4 WTW®! n;4»4T4 nR 1911 >ITC®1 i STHSTSI f4l^ TR^SWaf Pf;;-4T4 <Sit 
“^T^T 5f51Tk$ ^ 1 

2. (4) t®f4 MwRI 4T4kTf4^4 ^*44 41:# 4Tr*^m4 t:?TO5t?f 

t5!4VTm # t4t44«I 20T9f 441 g?f I bsr< !4f44«l £fC41^f 44OT C414“k5W »i;4; gC^, 

C44l g4 ; j:414-k«T®R 4WI gi;4 414 kW C414 41 sjfe tfe gL4 414 I C4I4 '& 

^4t44C®RI 2f#^ ^*44 ^ kt5^4 4C4 ! 

Ctfi:g4 {:4R ®I?i:>»m f;41^ 4T t41^4S[H 4fw 't;! 4S k^l gfiewi^l g?r, i?W7i?4Tf[ 
C4i4si;;lffi !45ii^ sifa4i4 b;;^ ’tis i ^ t«tcg?r ^ 4Ti«414 

i4T«f '^141 4114111 gC^ W g^ I . aWl^l 44C5i ^4 21^4 C4 

a?$ ^ce ; c4tc 44 4i5m«Tk4 4*4 m 4i4 «a4? C4r45t;;1^ f«sR«d« gi i 

i£i sfcf# 411^114 caim fet4fm?r M444C4 4TO «n^jRT gi::^ «ni;4 i 

(’4) 4rp<4T?i mm kto ♦fc^sirw <«4^ mm armsiBi ym 

m • m*i Ww mx ^iW'S 4wqki «rtoTidm aiwiTsf 
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Wt5( ^ 


C 31^ 


iF'Ji sm 1 '5W'i i7C*J5 c^©f»SF?f 'WT?:?nf®si—131, —60, PTisn—198, iPi^sRi'nH—32 

fJTS] i i?iw« «Rf^T m‘ =«rc?( iS* c^tc^rt 

fb1^iT?I ^|r.5}Tr.m F*l"Tf!Ti mi I 

(^) (?FPf?iT>i—32) iim 

?5f^w?r 5x?r «fTC?^ I <5?i c«r:^ w *i1;^TT®fl ]mi <a^ 

6vi‘'c?iTC^m (haemangioma) ?5r i 

^ 5nTf45^r^<T^=X i srivfifi’lif 

Iil4fl;' -^I^fr..*; l£ 1^ ^flsT^ '-C- 4^4457 SaT I 2fT«l^-'l«?ii^’Rl‘fIT ^irsi^^ « 45;41M C'f?.«f 

■n-n ‘yic'i'i'fi m wu (fsiy >4C5af ■^^;?!i;»n‘^ t1s!| i 4i‘snw 

,/].T.i ®rf-2j-ig (,.1^ i «;(c«5'^«rii<i s!i*jTf.si .‘.fifi 57T<fn s'ncs i «a^' 

•u’f^- 4ri:w4(^ ^74 4i w-T?4i:«ri?i si^i j^s-f I ^<, csr^i ^s srw 4T4 <it ci>c?i 

-!V5 iQn^ ^ffttCVT :-l^ (.^^U W i I m '$ ^ »£l?f” ■iV^ SKJfJ 

r.sT^ i^G' i isk '^Tf'*{?f jfte'G t^s7 4r.^ ksar-frai 1 37 ^^ 57 ?^^ sr^i 

c«-.''Sr 1345 ; c«i»r 's^i f^eT 1 =5n^;c®7 ^ iT«j ;£i<rf 

®rc5i ^6i i 

■iT[rj4^i‘^4;yi nrl'^j ^ca-i iirwr c'sic^ i ^lI^fr ^iign^ mi ®T?n, '^<' 

It I i ta'•{tf^c-i. «roa'f 4c?i fw'i I Jimmi. wr®-!, ^“=^ 141 . 3[vi;cg--ff wre c’«fcs'oT?rf 

4'd'i I 


cw” 


* 'STjts '?tsi4l'»1'70O 009 


i 

• t> : 

‘«H 'IS t^®sTS7‘^ ar;sii^ ’78 >5\«(Tr 5!<«{ri?i;c»i 2 «stW'S m I : 

tS* 37?«ilP?f ®rWJ 55w»(f?i5‘^' a?)»tf i>ni7C^ C®W^ / J;^'9I45TOT?I 5 

^1 *00^ 1 2f«7«f 'm-m '& f?rsst»7’ pbi s['85t i 

JTT«jf}?r I a<«J 4ST?i"^Fa^ j?tct ^^c»t w (1978HW s?c*rT | 

,»n^?P5[( :^ 4 I 


( 1 ) 

nws Slsi<fi*c^n«rra*i ®nk^; snf^JT s 

(sgjifT—^i^-sfET—228 i sfw - '977 ; s{;ffn--'f1^ <jT^t-t i 
5 tTw?f ^"«Tr ^T’rr^f ■* 1 ;*=?^^ >f?'*rTT k?*i ^ 1 

7f^^i7 <8 2 f<n*RC^ «T^?( I ?;ffT^<T 

*^^?I ^?fClJ7 til4 C^^sWTg 5f^srT^J^'?T ^C?T!:?^I i i(?l 

'-Ti?T ?;?[ ?fi I t<i?T7T>T ?:«T*n<^ si^f-i ?:“f^ ^ ‘'^■^ 

>8 wr?F ?rrc;«i 1 

5isi5f «T^ ?n5't 2 f« 2 isf 'n?i^ic?r 5lt'f?i i51??rf 

?^; <^^t*i«^, 5lr<ii sfffi ^sTisiTT r,ac?rr.g 1 .a^ 

'SfTCSTrWT^ sTCsn ptic'i^ «7T-1T wc*!^ ^aw 

=?>i?fc%', '5fnT^s^'8-c^a:«TT':i SRt»(% ac^t ‘5TC=Tg«{Ti 3#^^; 

\5srj 1 'sncs 5fet sp^i-n 'S 

a^s??^ ?nt>*i?rT <3 ^csiWi?? 1 

a«fTC?i va^° f^oafn???! stc^f^ 

srrt^ TOarc^n to ^csrt?^^ 5nJT;;c^ atfC'^a inf*r?rT^ a^ i 

5 ^a" ^ w a5fK?r aTs^rr mw srf.q;c5i<i araii 

?p$7T?F5T ac^w?i a,«f5 ?i;ar.5!'«fTfij \ 

f^TCR^ ^JfSTTCte a;?F^aT?JT '-iicar?! ^ifC?! CW s^STW^T DSSlt^f 
5f;!«s$^?3Fc^ 3TT*n^a?i ^ ?r sjcij 5 ?! irr 1 ^a ^?ic«i<j a;«-<P 

3Trm:«!?i 5!r.«fT asi^ ’« !<=tr{,?r Rt '■;s!:^'T ' ^iv^rs ^i5:T?r^ i5jc^ 1 

"S a:;sj?i5f^^ KiU 1 


itR® r^ifn, ^li ^f%«rN-700 009 
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mm '• 

( 2 ) 


f 31 ir^ 


f^wfsr 5nt5i¥ f^rarn i 

? CTtcSR S 1*50 

5WTSf ?PTD5f ?^®Ti!?Tg 'Q W?r«f sn^'SRT^ 

'Q ^?n<i ?f sT?r ta 5??sf5fv' ^«r®^R i 

♦fijfsi 1978- 

a«fsi >]^U'n; srh ^rrCT, -g sms? asrr^ 

«ft;;»iVr, a£:?n'!T af?i ®a^ a^ aro^ :si»=nTi^^^ 

a^>ft I 'siH'O sn?? 3(7i?T, ?r*Tgi «£i^ afa^ili?^ w?f \9, ■« 

a*hi:?ra i ^nar ^ ^rrs. a5?r^ «fjttj?t a^w}<i a?:®5T sRaitnai:*!^ 

arawHf? 51^7 c?ica ?j?5^ ^R*^^G afeta'i ^«r —?it 

sTRfypp*! '«n<i'e 5PT i 

3rr^i3s?r fef (fi ata^pi a?PTa a:;^ i aliRSTtS 

aii^OTr asritvs 5W i OTa^i i 


•#ft5R^»*f^ a* 


* -^sTltfS^ c?ff®e f%f^ '=rTt'® w.^^, ^<^1^-700 009 


f3n^s»f® 

jfWWP 

a w 7» ^ ^a f^rasw <j ^tk-^si c^p*^ ^aT!:a 

5 n?i?75 ^ ^ !?pc«f:5 =7(?(fTTa7«ffT?r ®s arwa:;**??! ot t^«n sll'f;;®n5T- 

^ aw <f il^5j>ftsT tfraa >K5f 5^^57lvT 7[sm r.?naTC?mt w • ^snwr, 

W^aa assfafeq at fjr®Ta1?r siaM*! arto i ac^i(®wc4TW 

r.^ >m ^ acsF m\ i ataro ^ 

a^asTspTT?? ^i?tt ^ tas^oi wf/5i®TiW5 a5??nat^ ^PT^fifr ^ *jtoj5 i ^ 
lal, 1977 

*y^Tm . y 

f5r*23, Tlwt ^?R51!^, ^'PPWS^OO 006 

C^ : 55-0660 ^wlir t=Wf 


wfUfii^rtnafiNBrtata ^fi(Rii«ii*wWat^ra-23.PWiTaf»f8.afaat^f^ 
«««^ w/7 cpfSwtctw w. ^»t«l ' 








I •i I 


vJgpSP^^t' 

1. ^f%W-l?>^‘—fiff«lW«Wl 

2 irt? « «1%t^V5T«9<*f*t1i* «f 

3 ^ ^^t»r'«ifif^—’itni'W 5Tc*tfmT»<?t« * 

4. 4W¥t^ Hfiww »r?f-~Wt!«^»i!i %*4 

> 

9. 4wrwi—^jtirwi «|tKt< 

’ A. ' 

6. <tfw '« TO—%»r3nf?>iT« *ttw 

ti t 

t 7. Wt4 «I|WW—liir»r^^4r f^-rf*! 

^ 9rfw c4fc^ "tf^ *<t^—un 
9. (3t4f'«.^»twtl ^IWHft? 

^•ftw ntm 

1C. 9ft^t—^ ^ : 50 n?5i 

11. tw, lil 9|tK-l?l4»51l f91 ! ^W ^1 

'^t2. ,^4^fWl. 2i ^»n s 'flv i»t*ri 

13 c*mj *t«rt4f ftwt—ii¥>wr^p ^ i I',90 irtvi 

14, t 3 50 l#1* 

.H%> wrtw ifw«4j^ T.’*;*' »•" s};!* »«i, ??'', 

16. l^9L4n4»w^CT«rftN9fC4W4ri~fi4^ 

|»0 : 3*00 ^ 


•i: 

72. 

116 

88 

SO 

104 

09 

120 

173 

110 

76 

80 

82 

m 

341 


% ftA 


•f- 

4 t ,(i 


».^*' t^jl ^p V 


ll*' mfUfti lf4C«f“f5W 6'00 ItVI 


18. C^W ^SO : 2’00 ItV 


gtft*l?-T^f f?arN 

f5f-23. 4W imw il. W-700 006 

49»lt« 4UT'9 C^Tl fi^: 

17, fivl*4 vilf^^i, ^t»T-700 072 
CV8 : 23-1601 


i* <!:. 

364 

4 

Jr " ■ ' S<|»" " ' w*li>ii» 

'< <* irf 




‘V 


J. 



wfs? -9 OT, 1978 


'Q 

5, SI, 1978 



>2Prr=T 

>6 

Of 


*Rt5’®‘N 


^fN 

»rcvjBr 

P-23, ?rtwi iifw 
3fpi^W-700 006 
cmm 55-0660 


j f^'^t»{ 

i 

I -lt^9 ^t\ 

JT5r|®f^cnt^ c^Nl^i y 

OTf^i 

5 ^ <IT1*V^ f% r 

a hi w«r?( «((:?irsi 

'Sffi'nf’fr-ij 

^tcsni «r«t-q 

'^f»ff?rr% 

a{5^it«f^f^f^5?« fwm— 

»rt«(cwrt«f nfsT 



I 


arfsr «1978 




c?r^ 



nil 

f^fsr 



234 

grff^sj «fTt^sr 

223 


235 

5rff ^ 

225 

^5i 

236 

j(5f->i«t^T 5?f=r 

?r3Rt>rfi'^T 

ntf'H 

228 

230 

^Tt‘l *f1»I 

53K*l»{^ il1lf 

’1^8 

f\f^ W'S 

238 

240 



iSfJ( 'Q 

242 


232 

<M 


51^?! 



244 




wrsc® P(firc— 


U9TO f ^i tyr^ *?i, f®irrt5f*tsi ^ttwi, ^fer « 

«iin ci ^ «i?Tlc«t»K^ 

iT^RF^mw «rf^^ 


7, in^ti "iw cit«» ^ffi^^mvToo 02e 

cm^t 46-1773 


1 



•■m's a, lyytj 


3 


A NAME TO 
****■ REMEMBER 

HAVING VAST EXPERIENCE IN; 

manufacturing quality 

WIRE WOUND RESISTORS & 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES * 
TYPES. 

Continuoui period oi supply to many 
major Electrical A Electronic projects 
throughout the country, 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY & PROMPT 
SERVICE. 

Write for Details to i 

M.N.PATHANAVIS & CO., 

19) Chandni Chawk St. CalcottarTZ. 

P. Box No. 13306 

'phone: 24-5873 Gram : PATNi*VENC 

AAM/MNP/O 


Type—VT 

Resistors Soldcrable lug termination with taps 


Type—VFF 

Resistors Ferriue termination 
Fixed Value 




- Cluotp termination 
Fixed Value 




Type-- T 
Toroidal Power 
Rheostats Linear 




.m. 




■ 




Type—RLT 

Axial Lead termination 

Fixed Value 
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Giam : ‘Multizyme’ 
Calcutta 


Dial: 55-4583 


BILIGEN 

(Because of its most efficient Galenical 
colagogue contents) 

Remvoes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assures Normal Flow of Bile 
Rectffies Bowel Troubles 
Re-establishes the Lost 
Physiological Functions of Liver 

Standard Pharma Remedies 

445, Rabindra Sarani 

Calctttta*700005 


M RESPECTABLE HOUSE 
Fm YOUR REOUIREMENTS IJV 

All sorts of 

LAMP PT/1^^7N GLASS APPARATUS 
ichiiola, CelleReii Ml 

ASSOCIATED SCIENTIFIC 


M j 


232. UPPER CIRCULAR ROAD 
CALCUTTA—4 


Fhona' 

Paetoty > 55.1588 Otam—ASCINCIORP 
Re«idetice'‘> Ki.2001 








^ CV, 1978 


fesftZ'Bl '« '3t? 


^TC(5T 5iT?rr5PP, \ ^ 

3«F;f^ sTpg:^ sfi^r ^w;*f i 

»if?RT ^ m « lawrsl^ 

sicta SRiwi ’tWNn I 


’IC’fl ^rhsi^ ^05^5 '2{F« 

'« I &%5i «t?pt^ 

TprstPr?! ’51^511 1 (waterspout) 

«ttB *nic^ n2f^«! ^ f^»tt?r ^' 
?rffW1 'iR* ^ I 

fe«Tk«fl •It^f^— Of^ C«R 
^rWc-m cm cm ^rtrsrs? 

vn^ C^—41K «H^ ^ (base) ^ 

fw-cw ’fw, ^ ^ fiM?i <*rtwr ^1%^ 


^^4 ?FC^ (ffeg) I sftsfiTr«i C3ic^ ^ 

'®N ^vc*i <*11^^ ^'ht ?fi flfsf I 

(2f^i{^i of«ri cm* '«PT?r^ «rc=i#i 
’«n-?l, V«R (?ir® ‘«rtC5^, 

W ^1 ^ ^ I JPT^ >P(1« 

^yf5[ c^i^ ^ ir[5 1 

^^tcsfi a^ c^ 

^PTc^m (?m ^s(\un* f%i 

m 4 srt I &%st^ 
cm f^t«i 


•4?t4*twt4 W( ft. c^. 
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-^c^i I ’f? 'iTt*! 250 r^i^tca^i t* i 

JTt^it^^i (?rr^ 

’]t%C'5.q s?Cflf 'Qf?!(:?l <7f=C'?I^ 



«^i^f5 Vc^it 

^-‘l^fS C^l 1 [ ^ H. R. Byers 

i?}^'® General Meteoroloy CMC-f- 
sr:?? 2lt?i ] ! 

’jr?! ^ f^ni m\ <^1 ^tf'TffsR I 

a >PT ^f5Rl c>i«1^ 

5t^, 

«f#l^ TfCM^ ^f^Th, ■^‘Sf^t!? 

^®t^r®rJij?[ >m\ '^1^ m 

5Ttt5 I ?n??t<i5it’r?i •« '®lu'® 

c«(^ 

(cyclone) ^ ^ m ^^l1- 

{ fl^r-Wt^l-N ) (typhoon), 

'« w «rfpr^^t9 (fr’fJi^.c^) 


(willy* 

willies) >2r?f^ ^tC5f I 

120 f^. -Oj^ <?lR I 

w»n8V~«rf^ 'stfl a'^ f%?:5 

R-!M ^^1 

(TSN ^ ^ ^ICiT?! 

'srfffs?! CT’^ I ^tc’i 

liC'-i ^^^-i I 

c^ri&i '■'itC'P m 

'<k¥ %5?j r?c^ "^“f I 
^5=I?»C??^ bf<lT ^C® "It^rsf f^^til 

'S(t'S '^TfJf 25 cni^ 30 f% c#l I 

’fl'5(?jc*f^ ^g—{.) C’CT RC5^1 

c^c>i-'*it^l «!^ ^"^-T ^Atc®i 

(2f^t^ <g'g (ii) C’fc?? 

f?c?i 5 c^c^ jfc? ^^it*if^ ^ I 

f?:?i5 m (^c^ i 

mHij c’^f-i i 

fiCSf »T?I '5}®r@ I oti^ ^ 

uqji'x 

f^ Q'K-ewf SIC? »rsf^^ I 

a c^ ^«,^a i?c® *11011 ®w 

■«^^Mnt’fc?[ <ic^ ‘^- 

^«rf^V^ c<ft«( I 

lilt ton srtnrtsitf% c^fcn^ to^n^fnrt- 
f»‘if i2ti c^ren^ nt® I2iri 
®twn c^Wt %n »pj^':?n 
'sin^-T WT, ^*t «}f®f^ >i^cnn ’i‘at 
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■asdf^r^f;^ i!2f^f^ 

Mpf I >5-'5lf»l 1 T?| 

c<«tc^ f^«r 1 T\r.m ^csfhn'hrw 

'i)-m«t^ &»itc®f^ '«rn:eitbjn 

—(i) C^^-Sr-"^ (cold-front) 

(li) f^iiJVOT »i*N^g I 

‘Sp'C” «l^f&^ cq^fg 

I C«Ft=r C^lsf C^STiT 40® N 

<2tf?i f?i5 f^ ?r7f^ 

I ixi^ ^’®| '« 

'arfe''^^ fff^ c^ic^ i«if»4 

vltc^p I 'sfB 'li-lt‘^tr-1 

SfJj J}>^^.-| ‘!J.^<J5 Vfl^-^ , 

’fcsd a 15 C'4W 75 f^. f^. 

^c^} I rj^'G^ '®i5p?:^f^ ^ui, 

*\f^ ^'if-flnlR c^jw Tm I 

'«<*“! I 

Rf^fl ^■®1 vs 

^ifB {?j jy'i? ’ll '®|^ 'sf.-i- 

BrfC^Til ^R:5T *lr®<?f ^t'3^ 

’^t^r ?^5i ’rtc^F, 

C4^t^-1|'‘& I 

IF'^ f?lf%g (iicffg ^fgry 

i ^rf^n ^fs 

c»i*T, «(5ic=r?i &4ti:®i «rff® 

—'®rfx5Ft*'{ ^*^3! 

C®t?f ^ ffC4s I 

^C5rf%^ <Sit (-r®^«ii ts^H 95f&) 

?f^ Cfl4^ ^5if.'<^f%S(—W 1%^f ; 

«R? «tn (*\^m 6if&) 

C«fW I i4^ ^<51 


I <4^ ^S ^gf ’gfsf ^71 4^ 5 

10 ft.*4^1 3ics(j 411 ^'| ^ra 

H f5 I W,^ iOO ft ft '*1% 

^?lt?J 51^35 '«7yttJfft-1 ’sj^sfte 'srlc^ 

^i{fc®i »jlf§ c^ic^p ifft, '5Hf<^'^|'<|'1 
^*rt^4-i ^'icu cfec^r c^tc-^i i 

cwft wftT^ iUB =rt^i:?(4 

ftc?p ! 4^ ^t®tC*T5l m 'At.^ VT^fU 375 

ft. ft 830 ft. ft. I 4«l ^C‘A 

^ ^eifI . 4^ 

viii-<5tft, 9ft^-''lft1 (Si'^ft 5f^! *r; 5J 
4<i' <p«jrsri »t^’i f%ft*i6, c*jsr=T »?<5 

'ft^, ''i:44 &f.ii—*11 

ic^ ftft?i I fefwfC'®|-«FfcJTC3f?f 
a -Tift, BTiJS-l ’t^'lg HjC^ -sttCil 4‘4 

fe'Ucek C45ft ’It*? c»itft- 

'll!!! ^>ft 25 ftft=«fft-4?f «ft <lt?[ ; 

*R'j 5ft c'*tPi nftjrtM 5ft *tft I 
( <q?P ftftftu =: 1000 / «}f% (T? ft ) 

C<5ft IjHH*') 4^‘f5 '«l'iilft?pft ftc?l 

‘U<t'4 >?if< 57t^^ 5ft 

4'*{^ 5ft ’It’s CT, 5t'’1 

^ftt'Stf® ’^1^C?|'I 5fc*1^ >fCBf iJiF’l 

‘’Itc?! ^1 ; jpcrl tsrfi! 

ftTTfft-n >}cfe I ft5« HifC'ft &<^ti:®t^ 
'sfttft^pft^^^ !?g ftripft«l c^^'e 

C’^ft I 

4^^rft cjfip 

{?J C^Ptsf ’TsC-t^ <2(^*1 c^ ftc?l I ^ 

^ft ifft-t 

’Sftcilft^lT rt^t<}»C5f am 

^Atc^l •smit w«n ^fft I 4^ sicjf; 
'srftft ftftftft 5fft?i 4?i «2jc4sft 





m:m i w '»rfR^ 

^c^r ^ c?«?n 5i^5i ^ sri, 

c^ ^^rrhf fe%5i '£t^t"r nteiji 
5f®^, c^s? vii’^fS f^f« 

^«ri ^tc’T c»R??'' ^tm i 

*f*sfsf^ *i^3ji\ 'Q "f^ '5[ir’SK:«t?i TO 

C-PI ^(:>| s(?IC«f?l nRsn’^'Q 

1 / 

■if^a ^e,»I—^er 

^rit^Tj =^'=H\ 

^ R I ^t^tp*! %J?.- 

CJK^iJ f^Vl 155TC« '*rf^C^?f 

nt? I c^fs? f%®t#i «r'3H 

’^3^51 ^fs ^il ^t?I <£t5® «f^V 
fiRl 1 (Jones, H.L. 1955)-aj9 

irN!, fiff^ 

(?fW'® 10 C«fC*f 20 ’Jt?! Cirt’*!''^ 

(»TH(tiT^ t^f;«>-C3K’il tfff® 20 

(TTC^Q C^R *T3tra 3rt^3 

-.rfaq srTiflll'l ^f^?,- 

if^ (10 9^ii:fe?i 3f'®) ^ti:^ 

-tfw ^i<s ^ ntciT I 
^*t-*tt%^®, ^t?in?i (Tit 
^ I 

‘ucfc-f?? =i5j^ii y[^t 

jTnR^ \ 

(11^0 0n'tc^1—C^t5f 
«rtw, 1977 Sffc^i^ 15t 

w 'srfR^ 

ROPWCei? oq^*x 

'airt'^^Rr^M <i3=!FfS fesitc^l 

»r>fi(i ^ jSTf— 


(1) ‘it ^ -sHirni 

3I!(K^ ^5?:fg ^pf\ 3rfd i 

(2) ejt ^ff %i 10“15 

RRt > 

(3) CffV? %I ‘Still 2| Rrc^rl* 

31® ; 

(4) fs?l >2ltll 
f®q--t’ fsitt?? J 

(5) sfirr c*tr® 

-Ifw ; 

(6) ‘iit 3rtai 10-15 

*R3ft55 ^*0 (3t^ 3it?i1 *it^i 8 'srt^ 

-K^ 18 ^ST; 

(7) 55 R <2ri. ^?p^?3T sTR^ 

'2lt^( 15 f^lii ^•^c® ^c?f Rrc^i ^ft5 : c*it 
®tl7P 2-3 ‘i)lF lFt’tC«f4 

31® 1?® c-^rc^ '»rt^ f?c^ 

Rtj (Traill ; 'af<c*tc^ ®tc?F «t«rsi 

CTO -sft^l 75 HC^ irtf^ 

C^fC^T Cf^I, 3lt^ (Tit^ ^W® ^ ^ i 

(•) (TftiF 'stt'^a^jTjtt^fl efC3r 

%?Plf 3ltd ( \f% ’tf®*1C<?I ^-ffC® ) 

fct CTO, ®t^ ’sriwtf^ 

n^csf tsjsQ 'srlTf® *tlii ; 

(9) ^f^i <11^ ®t?i f*!® 3rtf^ ira 

CTO FtTO^ f^ %? istlif 5 fttt?i 
iplf ‘il?pf5 fTOF’l UTO ^$c^t f^j 

} 

(10) 12 CTO 18 ^iw 

i-tl^-TOTO ®t!:fii ^ ®W?i "fWI CTO 
csftf 10 ^*5 Ha Hot Rot* 30 

CTO 50 ip Ropn 3TO} ’#riTO^ 
3rf«n ®tiii; 

(11) <ii®fis 5?^ c^ ?rt^, «rt?( 40 
TO ^ i 



c*r, 19761 

( 12 ) 

(13; ^ ’ft^ ’® d^tSJtC'F^ 

-^'5 ?rt?( ’ftto ; 

(14) *tc®J ^ «ti> ® 

^l*1[ I ’=^?i ’*R 

^3T*itcs(i \ c=?t=i ntmt ’it^ W9 
c^t^i C5^1 Tl ; 

(15) '«i'N^?i ^ 

vif^?[ ®t=T firC^ (}* 

^2lt? ^5FC5I^ f%»f '®l’F'® i 


aoi. 

»T*f^ t ”'^51^ *tM. 

f|5T ^ 

(16) (?f1cv^ ^1^rW% TO 

"»?!* ^ ■<!Wf^5.J^*l^ <2rB’^ # I 

f®i:5f^ 'mm 

c'tWw^ '5{f%cwc5?i3 '5r®lw 'STf*! 
f%5i1 wt '^rt^ =Tl» ^t?i'8 

^5 t 

fe:rfU8j ■ sraci ’ICTOt^ JfSt^l ’®itc^ 
‘W'*!' 

I ' • ’ 




et«F^=? wf^®5tCT '8 f^*Pr 

m* 

2f3R?I fs^*! ^!TO1T 5]?n^ !RW £F^5F? 

m^n i^«rTi?i c<?f «n»n ^ m i 


'S^tcsrfs^t^ 

'SftC’t tfWt^ 

cMm ^< i fys s(t?i^'® 

^ 1^ I 

f^- ‘iR- Rtsi^ «ntC®f%^. 

vTt^fsR 'S ^ ^ ?I=FC^ 

fiafCSR sji ^ ilR. i4 -^5 w 

f?rist5f^ ^1 c^c^fSs? 

1%*r *r-c9R«i 

^fSni C>K3f c^ 

* Ht^fffl f«wt 


^tC5R C^C^lfi}^ 

apiff^^t*! I 

<‘'^t^=r C^CRfS^ TOC# ’TtS^C^R 

^F'S^I ^ 891 ^11 R9—>jq TOC# 

f^c^ R^c#?J #!^ ^nc^» 1976 nfc^ 

fmc’ii cm^ c»i«ttJT#t^ ’rtt’vt’flc«i 

^-5rtc*R ^ cwcrIB^ ^fa^9lfTv TOf^ 
’fC’T^ni 'Q '®rlt^ #C?I m #C?IJf I 

cen^fiJs^s >rt9TOi 

Cgf7^ '« Wf^ I ^ f^®tR 

irtsRC# ^ vit# ’itta ‘C# c#TO> ^ '® 

^TOc#’p!Wf®# «ft?i*ftfl ^srf^ •tf^^ 

W’l I ’T^tC’l Rtwl lOOiN'® 
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c«rw 

f®. ;.o^, <s\ « ’TC3{ta5H 

<i|jr '-i) 

^ ssrc^tc’f^ '^^H] 

^^■ni ^I7tff5r?l?lt?f f5f%>>fl- 

f^-Slt?! ^J?rf^ ’ftft'iM'SC CTSf^— 

c«rtfBs{ ^t?r’rr^i 

’rrc«f srWtc^i I c«i^i 

'^UB ?nrf^f8f55tc-!p ^B^.'fJi^ -?>ata 
c^-m, f5f^^s>i'hte«^ 'i)^ ^,'*3^31 9 

>i3%jf^i (M^ 

i2f^ca^ csJtfB^ >i^3( I 

f®3f («rr'®’i?t’t*t ( gene rransplantation ) 
3iM?c^a T^-l’r® ai’i i 

?r*i "^^*1 ^’ri 

I fi^^fB® c^t^r I 

■®t’f ?fc^tsT 

(inject > at«n ^5 i <ip(s? 

v£l?P«R cat^c^ ^1 C»fB fV*! wat^ 

^?ri ^ ^rrc® ^ cai^a circ^^ 

*ftca 1 fw^r 

ntei I 

silM]w I n«i.f^c^ SV40 ^1 (7rf*t 

(Shope Papiioma)-^ ^r® 

®t^?lt*l ’Itc^ at^?r C?r35 ^vaR*| Wfc^ 
^ i fH^'% ^ fiR 

(*tf^<1Wl 3|tTO ffi{^*^C5f *5ffl^ 3?'8?}1 
I 

'C^ =inf^a CtfC? uq^fFf%^^1 ^al5.s{,^ 

^s«t?prtra f^rwt^ faf^ra m!sm 


I 31^ 5>J »T^^I1 

a’v-fsffatc^ ?;.^I'® Cat’JW 

c»ft*t njt*tt^c^3il f^ca Rta9 u}^ «t?fr^ fof^r 
sitsriar Ricw I catc^f 

RTtRC^ 'Sfjtftxsa 3itaJl c^rs ?lt!| I spccj 

R^<'31 '« Rt^6 Ctf^1 

jjt? I Ffca c=ftc^ 

Rtf^C^T^ >il3Tarft31 ^ I 4 

c^ c5fc?i c?rft^i c^rf’t^f^ 
’ffcB I ^fitf^?itfa*v“^?j sfTcfwi ^a?p|B 

fsrfTs^ fsijt^c^ fe 

carR >it^cifCi^ CJf^ 3rt®R 

'-flf&w Cf'9V1 c?RM nfc?i i 
Oi c^R oqasfB 

3f^;cit^ sfw C¥<fl «rtc^, 

c>it c¥i;c=¥l?(fB issc«i i 

wfc=fi m ^1 I 

rRc^ I 

Rf^cttCW:? ^C¥ 

’Uca I t£|3f;( ^f|if ^^.-pfs m m 

3jTfBc^9 ^ I RtTf^ ffW'Tf^ ^rtfiJc:® 

CT ^fi¥ efllR ^C??J I 

CTO cafC^dBar ^f@- 
%ilR’ *i3rarR9 I 

RsitRil (2 {mR rRrsi CTO 3?RRl^Wa 
TO>ra ^ I 

*PitW ^fC¥a ?lt<fsflf^f^¥. ^1 
Wti fl?I C^t^tw TO 

5rs«tJt?f^ TO HatPtft a 
Topi wi 'smtH to =n i 

<iI5R *tRf^ 5C5 nm (T? ^ tij 
TO w 

*«*N3rRi^ TO TO Rw toct?i 
^3iTO 3rw Tot® ^011 
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«fwn^ 


a}3TC=iraf^ (E. Coli) 

aj. ^1 ^ I 

Rc-t^ c|sf ^itf^ W’m J 

f%. 'm. Rct ♦fff’Ff’ft^ C«fC¥ R*^ 
5Tlt*t«F >rvW «[C5 ^ I 
^tR'i ^ *5^®! 

^1 1 11 ^r^r-Rsstfrt;^ 

Rn »iRr^«tRw?H c^tR^ ?>TO— 

(i> i-W tttnRs (bacte¬ 
ria! plasmid) ^ ^ 

r 

=TN^f&^ -^iivs oi ^ ’it5?c*i?f 

(ii) (£tt% «R?rf»f, Rc»!wfr^ c^i to 

'■®tt^t»i ^ '3ricjfii cafcg 

R. iSm uq. ?r1 «|R!R|Rf;qi?[cj p^ic^q I 

c«fc^<f ^prcK^ c*Tf“f ■*pR5 


ntc^ «i^f^ I 0)^1 jpcffr CT (r^t^ 5i»ic? 

artf R<p 'S'tii’Tfstj '®tw RR® ^ ’Tti^. 

TR '-q^ fi^'Q ^'5>’fa ^ 5n *ii 

«i^Rr® ^ <ita I 

=!?^t' f% ^fF!, -<i!^ afcH^ RwRfRl 

m wt^ RRprfc?!«( Ifi?- 

^^rtR’s Rcirtfi’f«i eftw ^il ct, 

c^tc^itc^tw 'ffwi Ri 

^ c^csrfB^ 

CT *iRRR 5 ^1 ?rRf^ 

Tow? '6 I 

?t| «Ti^?,jrr? ^vr c? 

?t'<({ «(R®wcwtR® "SR-N? i 
srt^w? ^tfk? ^Rt? wt9i 

jfa'^l '«[?-?i'sr5i ^c? <4^ R'st?! ^Bt% 

JTlsf^r I 


jr@j’tc*f? atR Rc?<r 

>ii:«T"f?n«f 5T>t; <3 cWu ^n^ni? cwTH Rpe^ 

8?TO ^ PTCWf;? SlSFflW ?I?fm’n«fM ?T 55S »msi5pw? !?f f?R?7 S}*f;^- 

fsn? yrRT *n Sl^spfR ir 5?sic^ c*nwn^ ^ i 'sfwt, 

?5tJp*iii ^ssRifR ?T ^n^’TSRw? iTTCsi nten i Rot? acawiKit? 

cwOT TO Rf*r^ ?5c?i ^ssf'jiR? ?t rRb^ cw ?!?rT ?tp? i ?rrw 

??«Js?gn!:? ^iR5T2?rfn? mn ^ fror mi/ymim ?wt m ?TO5 » ^—* 

iwl, «R:lt??, 1977 
<5?^' 

Rt-23, ?twl ?itWf^ tll», ?R^W-700 006 

8 550660 Rwh *iR?*f 




c?st<rt? ? 

<5Pi?nii ^ 3WM 'si»Brn:«i?i ^—t£i^ 

•TRT awfST twrt^T^ f=^(;¥w:«i?r ‘^'Q?rT '^ir?i ig^ 2Pit**f i 


^ ^ 

»RtWl 5l's?lfw ^ I C^ 

Tif^ «rftsr ^sr 

w?T ®tii »f5rr«ffef?t ’T'fj 

=wi ^ I ’TfKt’ii'^stc^ «rt5^®n?55 

»nrt«rf^cirf^ ^!il srfc^ i 

'^W^ «tt9, CT ^5rri51l«| f^?!’!- 

4fscH^ nRl^rfr ^ i 

^jf%i isivr^ ’ssrcsui ^f^sR 

m?rf«( ^ j '5i^i!it'«i <ii^ '«rfi^^ 

'<tnn\ I ^ *wtcef 

^1 'si*t?rf«r ^<3 ’ftcii 3T=iGr 

*fl ^"T8lt«l ’f'TJ ^1 

^c»i sft'e nta I §f%-r -riic^R 

^sitflp^fl cq?p ’ICSO I'iti '« 'sm 

f^fsWartc^ ^J1 ?|5^1 «f«n 

^C9i ^ «!;-^; f%i ^^^r5rt=T^^- 

C^N (2r»lt^!Ii| lf?pe| ^t?It^ ^ 

5{!R ?PC^ I ^tS! -t^t^ ^^5R:'Q 

•tc^p^^rtsi m ’fsw jff®'® 

■^^srtiR 'srNf ^’RTfic ^5f 

wi Ri I ^Tsr’HR ^ snr 

ii}^ ^’RltK, f¥« t%R*(t®t <2f®jt^^?n 

^ 'ffl 'S(t5f ^ 9f«f j I <8j-i^ 

*r5j f5f^® fsrfiri i 

* ^i«it br^, 2^n3itf«n 


«i ^ «{*ratsf ^ I CT 

^jfm «rf5ipc«nj 

f^5I :T«r|| ^ 

tro ’iRi ^ I *rf^i?ic^ 

5?®*!^ wi ^ ^ *rtn I 

«iF9 '!sr^>rtai C5|%~-«ww, 
^t|C2rt%5l ^sift*!, ?F?rl ; 

f^3r®, ^ni^, Rfffs(^«t, ?t^, ^ 

'sit«5T ^ffton '®fn?it^; 

«1%»}«5T 50f^C^ ifff® ^ 

jj3rsgj ,2}^ 'swTB’hfei I 

^«t3I ClfC“m ^£iWl 

»mc^ lilt '<ft?i«ri f|^, '«j<T?rf?r ^t{% 

'i^*tirf*('£R*f^i «f=iit? I 
’5rt?twt5itc«5[ ^ *ni?FtnR «r^iR 


TO 'srang 5#5, ^i ^ 

f5f#(><j^ «j;f9f»t <i(tTO ^ 'TOIC® 
^ I iii^*<ri 'SRftro c^, ^ jpR 
^ ^’Rlc*ra «?c^ iftft I 5^c«T?f ^<1'®]TO 
TOf« ^jrjf?! t^f^TO ^rTOu «p?TO 
’^f^i Tfft^pTOter ^ irgTO 

'8i*wt^ ^aphip ^5rt|fTO ^CB?? TOCTpj 


sjc^? '''^criminal tribes) ^ ^ l 

CTO *lf^ uqsf ^t*f 
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a, 1978 J cwtn ? 

oqT> ^ ^ ^ ^«tn i c<fr ’ti’N 


<?T^ 'Btm <2}?Nf ^twi 

'«(^CST?l WNr ^ (3f'«=!(1 I 

c“t^ *r% 9rt^5«H^ ^ i 
OT c»rlr^ «mN ^ ? 

«Rti ^ 4t?n 'ttofii *ft^‘fi 

I f^« »T»rt«f-f^®tc5r^ 

CT 'siatnf^ '®1 <£t5rr*i c^, 

'S^ I '«rf5?f'i sr? — 

^f5 '»tt^ <9«t ^1 Cft^ I '^^’*11 

c*i, 

f^tPT f&f^ ^ ?ff?!—(?( nf^^rrCiBl ^fi[^*v*t 
^*iirr?r 

a '5f?r» »T?^c?f?f '5Tt^c5?G ^^h- 

«r^«j f|s7 I 5Is;53W>^ 

iiff^«F ^1 3Ff5 TsW ^ *rtc^| 

*rfc??r »ic«p 'sin?rn(«t«r*r'»i Rm»tw i 

C?rt«rt=P? (RosanofiD <imR 'Sin^lN- 

f^arf^ *rt1^ 5K?I (?fC«t%9R, 70 *WW 

JlVttSTil Vil5^ ^mt?f 
'amu^'e 'emt^ I 
(Glueck and Glueck) %-V^ 

vi}5¥ 

^ ^ CT, srtar 

50 -w^*t witfr 

I 

srfw^ srhw fiWTh® «r*niN* 

f^ait^ <£rT>’m^ i f¥^ 

I '8 ^rt’^il, ^ »j?ti::^ 

5Jt^i ^ «rs ■fcsrtnt^l ¥t=r 
dc5i c^filnr«rt»rl *pp ’^•raiwa 

^tc51 w(9 »rtw»rhi 

«Rf3«vi attom» 

w %*w« ^*Rrfe«or ^ 

2 


f%^ apittflfH >1^5? JRt^T m?rN'S(5?«| 

^ I C^ <?Ftir ^sM «r*{Kt<f'SH't^ 

c^ c^t^ Wsi*\ 'an I csrt^i 

*(tt^ ^^1T^ ^ 

arfKtTJ'f'Stt^r STW^^I '«f'n«i1^f* 

<£r^«f^i -^11 »i?T «?tn '®ft<i^ 

I <I^ ^r-p? 

iSt'!'! ^‘)^t^j (delinquency area) i*?^l i 
^1 <|f^ ^t®5l 

^5f I ?r^5?i5i ^c< (Burt) 'tm -srcf 

'S[^5I CTfjf&f '®{^t§t7r 

I CT*itc5r TfniftcsrTi 
C^ '«(f^tl*t CJTtC^ 

%snri '«f''’W?r 

C»R I ‘*r (Shaw)-<f)l! "aRfSlRR C«tC^8 

c?*ri ff^, 'srfc^ifl^ -t?c?m c^m 

«fR^ sTv^IT'^ 

^ “(^71 ^t^i'5j*f?i-hfl?i’T n^h 

’llc^ I Ql w 

^tTic^ csfcai vsfoR JCT'sil^i 
^Plkj C^lN I ^1 ^^1- 

*11^ nf? ^5PFW?1 

^’ThJ C5ll =^?J, Cf^ JTlW, 

owiSr ^5® ’{t^*iliC^ c^ ?!tc?r irc!? 

I 

TTf^ll (?mi:3T^ 3K»0^ 

'^flT:^ I ^ w »fC«f *fC«f C»i 

uw•^ c«tarr?r m) 
c«Jtw I c«RTs» *1^, iEc»n? »wt 'iPT ’ff ^ 
Tt5n^*ni%msr «tf® mt^ ^ \ 
-t^pi ®t*t '« w 
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«r>f 


[ 31«1| 5sr 


’fC^ 'isd I “t'SFC^ 

<3 ^Ren >}!.'fi 

’TO ec^ I ^f5 n^*rTrsi 

uj^*s JTSfS'hi ^ sFiTiT I ’rfcjnr ’«rTf^ 

^c^-i ^ c^ic® 
*nc?f, ?rr<?i irfi:?—^ ^stcw^i Tti?? 
MT^r® ^ I 'ST^^ c^cf^ ^srfc^tw- 

«£i':>rti:ir^ c^R' ^ i c^'^rNi ^rfi 

5Ti c^\/?i iiT^riRs^ c«t5Tt?! TTtt^ 

I W3?|f® ^y4 ^ijsft^pi ^ '^if^ 

'sr^PT ‘iPP ‘iRsfg 5f!i3t^ if^T (gang)»|t5 ©d | 
5Tt»ff^*rB ^ <£|^'f5 nt^hf V«)^f^ T{^ ?5l 
’R® <3d *rfTf« ^tiTC«i ‘iRii 

>fcflf fm ^ i «ii^*. 

W^TJ ^1 ^«n =?C®1 ^1 ‘=rs R’l^tsT 

i?5!J ^ I 

jprR-f^gstfr C^tTil^ (Whyte) 
CTtO '5l1®5tMttl *I**fl:^ 

■^c?i ^5n^=r %^tu« i - 1 ^ 9 ^ 

cq^rW^ C^RRI lipTRR CfC^Cf^T 

^*fR C5tc^ om I ’ll '« ■<KR 

'Sittfii oq?i*v i «lf^s“f 

cwl ’ll ^ ^’<\ '^wr^ -nflisr’i 

^ «T#RiI ^ I Clti?lW^ 

C«ner«fs«l C5T'<3?it^ W ^ICf^l Rt^ I 

c^c^nn ’itJi ’ll I 'siItR ^wiTj'e 

f^g «rtc^ in I csrsR 

’1‘^iC^ ^ 5TC5R, Oj^ ^OTTf- 

f^Ti, '«r«T»T f%?rf®RtsT «frai 

«tf^ 'stNf^ SR I ‘4|'®tR ^M«[ 

c’HO c’Tto 'ii’T5i»i ir ’fo 'ed, ^ (fiscal 
^itc^ vi)<^e?5i cirai-~‘^?p’ (irc5f?i 
*11? ^1 *^1?!:^ Cn 'Sfts? ^itw^ w 

«fW«l ^Ftw W to ’ll 'iPTs fsi 
cacflf •wTi 'arar istCT 5,*n ’it«, c?c^ 


^55fC»R (?^1^ ^ ?tf^ c^lt. 

«SP5 C^iT *rfsrr^^ (R^, c*} 

^tsST^ (Rto ’ISStiRini «Tt^ 

'srffs^ (RsrfR %?i*i 

I ^1 ’if? c^csTC^ ’pyfsrpR nc? 

1^!0® ^5tra (?pR m I 

’T-sRc?^ ?ir g5c«R ’n%9 c^ 

^-R R?|5f ^R-?l ?f? ?T^. 

’SRt cn «rR '3^ ?C5R ’ll I 

■‘fcn c?«n OTC 5 'Blf*^^^“l ’tssI’i ^<\x 

’I’l'N^cirf?^ fi(Rs?ii ?fe *i^?tRi^ n«R I 
'STStR?! ^t^1?r ^tn-’n ^s\T^ f^tc? 

R?T I ^it^i ’r»‘i, 

<R5tc?^ ^ ?Rt5i I 

sfitiR? ^^^=1 ’it’ff’i ’T«<'2t«R ^ \'^m 
^ cf’Ti =?t? I ^Tto ’tk’i ’i1^'^tc?i<i 

^?5«prrft I ’T^* 'itt^^i <?t 

^ I sitf^ c^ c?^T m, 

50 *^^“1 'si’l^ltfl (broken house) 

'sifTCf I ’Tf^lTl toR ^ ’ll R-TR 
Rc^??i ?ip«i ^ ^ 1 

efRR ’tRR 'STst’l «l^?, 'SR^ «f5tc^ nsglH 
’TT’rtRf?* gc? ^ I sn ?f? ’TRl ?t? ’Tl ssiific^ 
•iR^tN ^ s?c?i f^^l ’It’iRl?' 

^ ^*0 i ^I’Rt^Rl =^J#f^R 
^-’iR <?5l^?l! C’f:^ ’ito ^ttC’P I ^SRR^ 

’TRpfi^ *i«>’itc??r ^ifin R®f^ 
'si’RI OURJ R’rfto^'^i’n «rWc? 

C?SC^ I «l*T?lt?)DR ’T^’TR #to'« 'SfRC?^ 
R’lfR «mt ’tR^ ^«Ri c?«t?tfr*fl 

'simTni I 

^♦Rto^ ^tWR fngR 
^»r ’tR‘ 1 I 'siRsim-f ^ ftnar 

’tRTtciBf m^^ 5f^ cwR I 
?t^?R ’fR?«fi c^ cf’ti ?R, 



a, 1978 J 


207 


28*8 "t'arK"f «[<t?rff! "^bs^ 


wf^, jpi t ^ 

(?Pt^nS<*F 5f5p^ I f|j^- 

fT=r '^rt? I ^irtR 'srtcm^sn oim Of^ 

5f^ f5p®1 ,5pp5^ 

c?p% ^ c^-rt’T® 

’fc^«n (m>' c??n ^s\ws 

irl^r 4 *‘i'®fs»r nf^TtC'q^ wf^, 

96 -f^t**^ I ?tfij>' 

'®pr’SRf lipi* <ij!js^ «n5 3pt^r«i ^5f'« 

<Pt^«i spi I (^^-f 'SRt«n “51^ ti!^ 

c’l^t^r c^'Nt '51'fcf ^'hrl 

Bll^' Vfg I 'sjf's^ r^<?r^ CFlU 

5(1 «rj JR '»ff[?I .H^el 

^■3 -511 I 

^sfPIs '5(^^*(->fi{^T*r^ti:5l5 (racial) 

C«1 ’f®fj I 'fi’U'fl 

*f1^r:?i»['5fa ?Pt?f«t ^spF c^Fi i 

(?rt5ft^T 

'®rfcHt'(«icH Sri'S! %?f%5r i 
c^ sitfe \wtr| 'srfH^ '®r*f?rfcijii 

^9r irffr ^ i^, (?f^ ^st: srfllfif 

'^’Thf f%* ti)?? ST® ws\ %TIC^ I 

'»rr?ilwii sr^r^tf^ ^^tstIw 

f^*( '^Ric® ’Tti:?[ I ps' '®r<f?rf?t!?r5i 
5?:^ cif^fl csfcw. 

(IQ) «tC=R5 

^ I TfTfsw '5rn?it?tOT BR30 ^ft^rc^R 

<iR\ w? '®r*r?rfftt^ sfpo 
^jr»m (IQ) csrf^ r 
’Ttirttsr *i^3Ftv ^rt^rl^Rs 

'•tttTjVihHa (psyciiopatfaetic 


personality) ^i:«R wl !STH 48 srf^rt^ 
'-w br^ jfi ^5'8ic«r5 

TO I 

Ctf3^isc<iTv (congenitally) C'*tC?^ 

'STSf, tw®' C'^fiRt 'srnf^*^® I 

^fihTt'sr »«’!• s-^r ; 
v£i^i Jitirf^^ c^tsrft=T I 
siiiaj-pi 3pfB w ®t?i stNH®"? 

cRtH ^5Rj®t=( nfei ^n I 

om ft«Pt^x*r?r ^jCTt’n®! 
'ii5?*s '5rfs^«i I ■ai’ra f^Sr 

'^'4) f5¥J ^1 ®t?il 

wtm ’tf%5ff^'® I 
^fan ^lw^i f^i, 

wi ■sitsifjR! ^arfsr ^iFa 

^@f»f ^5t3 1^ 

^jff? I ^^t^i2R«r5l, 

*ra^l, 's^if^fsr (R'tsT Rff®—-i^fii ^ 
sr'Nf^'^ Wii ?PSM I 

'srts^'r^! «RTffi{^ c^ I 

(Rtsf 'srW'^ sjsrt^f'f^jDrtfl® 

^ viiTf '!rf^:i2t?ptn 
^3t^® ^ ®1 STBlteff^^rf^ «rtS^JW?I 1^ *lc«f 
’5l’hj'2r®t*I ^ Cf\ ctW 4*1^1511 

'srfWit'S ^ I CT TMs flKSt?; 

5)pri!t?l “Tta ^ ®t?I Sfcsr 
(R ^c=r 'srsfl^lif® 

^5rtF5[c| va 'SfltCSf^ rw'%tst?l«| 

^T3tPtC?ni <23^*1 I 'Tt^IT^tCSR 

^fsi^ 'BTWssfhi *if^«r^ m 

'9 Jurl^i'stKt ^5rf5?(^ i to* 

tw^iri |!rH TO'e 
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^ iMitH t 3l%^ ft, W 

'=srt^ irtirl (neurotic) I 

^ f>R *rtcii 'm *rf^*f!Cii «Thg^^ sr, 

5¥lc«m TO to C*! (7f 

*itc^ I c'^c^p fto *itrsi ^11 

'«rt5?n:«fir 1^8 ^jWiI sr«!— ^ 

(maladjustment) 's('1^t*( TS ^ I 

'®r!fit*ic=R TO '®rf^Jii«i I »rtf^R5ffr5[if 

(?pt5f csi'R' »prtc^?i ^c'< ^51 »r^35 i ^irNtot^t 

Ft%i ?fi? TfsTf^ ?p5J 

c^rr^ii ^rtc^' - Ftf|?i ^5fj i "iiTs '«r?^l-^5 

vi]^ c«f%?i ^’i??1>:-R®t^ pfi:5f "si'^ffFfi:^ '^fi ^i »rs^ i 


5 “^ R c^=f ? 

“6;*#;3{^st: s[5j«rsc””-'^J^ 'fFT ^c?( CK5 ^ >fr^ 

\ 

w- ? 6‘^iTrrc^ 5f?Tai^ m:,^ 

«rfc5R R r r{R^ ®rrcs?: ^t=8, m 5f, -sTtcif ♦tRfis^ i 

^<1 «(;^ 5 m=r 1 ■'St?ri)« i nim «tsir® 5^s5Rrh5t?i ^ ^ i iSFff8 

^ *ij^i ^iRTN^rjm 60 m : *iwR «mi W?(f5 

'srt^ c=?p5T5y ■‘iRbstto^ ^ i c^c-^ ^row c^ ps? 'Sftci? 

I 41? Mf(i «rR 80 c^jf® <a^pn 'stR ftsnrsR jnppt? c^ifto^r 

fsR's^rfR’sR 5?5rrfc«) *[^ =?if%l ^rf^ii csf6 'srtc^ ’osi pf 1(1^1 

to CTO^ ’licit I I ^ 3rl3f if^n 5lm ^ 

^jtc^TO, '5(*>r^i«ft@fRiii, ^’Rg, 'srW® iscuc^ i ?r®^ «rW »Ttii1 «tifi?® <iiiPR 
4|^f« =f1HC*l CT »14^ ‘<Jt^ ^dRCKCs?^, 3^ ,^^[105 I ^rjfypF cif^ iJtft Wirt 

^rtCTTO *PR ‘iTN'^fSt ffirt WV5 C«(CW 1tt*rt Pf ’IJt^CW C'PXfW «I1lW Pf I 

C’f'ssi ’ft? I c? Rc"t? TOkjfif islsi ’?jhcw irtwi ^rltw 'sc"^ irt srwtcif '■rtit ft’f 

•CWff|?1 S«r), WW-E, Wf5to1“W037 "' ' ~ 





rt, 19781 

^3fvC?F 5^ ^1 C^f»«rt?:?[- 

^C«l t 

5iiv<t^«t^ 6^- *r'W ' 

«c^ ^?i ’«rtst^wtw "G «ft^ c*^ 

5j* w ^1^1 ^ 

(3t4( «rtsit(f1wk^ c^lwf ^ I 
?iNi ^ ’Tl* 

c^ >ii^ cFt«r ^ »Ps"^ 

c^t^tfS'e ^?it*t wK^tI t e-f 

1 

5Txt«^«fifi:^ ^=(>!t*(t'^K®nj 
?ft^ c«rc«^^ 5^ ’Tvsr? I c^ 

Trt^il c^rM c^t^ fsr^s^ln ^rt-vt^ 
cTt’ttc^f’t =*iri*c^'^ ®t^t^ 

JjsSt^ ’TfC^^T I ’T® (TfC*! 

2 ^•■^t?I CFl*lf5c=f >|V3f ^-W.^ 5^ f^’T 

5t^f^Cif?l ’irw '5J1^J I 

‘>«ff%?!|*f^*‘^' 'S(tcw I 'Ti^l 

♦tl'ciiir I ^ 5R, 


^ CFt^ f^C^ ’TfRIsfl ^«i1. 

^5ft5 5^ *rN5t^ 

'st'sW# 05#:=^ 

'^fS 51^1^1 ^iricsr®! '^^ii 
'<tc^ I ^ tl^i ^Ttf^ 

’itc^ ^C9JI ^<^rtc?i’*i'H 

^t*I'^-jT5tC5ig 5^ fT»tC’t?W 

•■'ftc^ I '®c?r '®(^1r^'‘!OT ’icu's 

^tJini^tc^ iK5f CTt^t’f ^t^l 

5Tjf^ iTJfti:®?! C5?'W’!??!i’t I {TIS^RI 

’^c?) 

I ^t®'-^5i ^5(TOi cg^i% 

f^i’ffftc^ ^ cwn 

C*! ’5^ C5|^ 1 5>f- 

■<1Tt•^^ >[^ ^ 

^■jfi?! ^^‘1 f^sstcsiiij '«rl%'<t?c^ =ftw 

51t%v ^ ’^51’! rN ^ 

iftc^ 1 


'« «lf« 

‘«t^ <8 '\mm’ Wm ymc^nRi £f^Tl»fs ^ «nc??51 ‘«w « 

fsjaTw’ >i>{u gn w7 SPTOT^ fiw t<iw i:5w « >?;;^ '^Qs^ 

’{t?wpr !Fr«i^9!W nr^Tin?! to ^??rr«} ^ ^ i” 


5WIW 
Wfil '« f55Wt» 


c?iN 

«f^* 

C'jf-Cfi vi>?n;sm sfranf^t i 

^5I«l'C?I?l Chef'S 'vsT 3Tr«{‘^C?I SR,-® 

^"sfTR W'^ I ^'S'STR SRC*?} fiT^i:^ »iwr3^ 

atflT^ <6 ^T?l 31*=®T«!^?T fe 'SnCifTIS^T ^ I 


CI\ -iC^^ ^•^■(•^ OTTO 20 <.^f*\ 

'®tc^ ^1 ^?I5f I 

E^51^ f^^l^T=T 

5 

<2r^f^ ; (OTf^ «2r»t^ 5t»f‘^ 

^ ’Tt^ CTO 3Tt«f^'»ti:5? 

I at5i 

>it«5wfc^ PCS nt^jr’T— 

^5a®i«T Cf^i I ®tW 

otp?i 

(tissue) ^T<=«PJ I ^1 ^1 

^ 'il’R ’1t«?I| *lt5t c^, 

<5iww c»fc^^ c=^5t=r ^ ^ I ^1 

fro 1%f%w '5rhj'« ’fi?!^«ri 55^c^ 1 

•('Ssr ^ «(c9l?f <?f’il OT^» wwm 

, 'srfw's ^?pfl> TO %rf^ 
fe ’ItTO ^1 CTO ^ TO ^1 -i-TN =«I^^{tC5f 
^pws W«g '®iic?f'g| CTO ^tersj ^ 
^ I TOC^ sftsi«n 

’®?nf CTO ^t2iWltf2lT35 ’Sltf^ 
^ I 

c^rW ik‘\vs ^?n3r?i 

«tC3l?t ^>sf%CF m^-^-jpr^rt^snN^ (pulse- 


echo sonography) irt:5tCir?i jh?? 

^^1 c^c® I siti^;tWT cpi^ 

CTO'S --aTrST 'sr<i^5f 

at^f f^<v^ ®rrar e*)^f5 

’®^C^ CTO^ 'SJ^TO C'2}?f«1 ^1 ^ I 

J^rg ITO ^TOsT ^ I 

ft5Tl%^?rf5 va?i5tjTO c<sm s 
TOT I TOTl%^3TtC^ 'srW'? 
*r-a ^^c?|i- ^srsTi-ii jtsCTO ^’TfTO^ 

■firi 3^?[ JTfTO^j TO 

^?ji I c^c^F c«ffir® 

^ ’Jj^rTO iw^ 

TOCS a *P)5 cTfc^ ^-1 

iTOfrsc^ra ^ -tcTO? TOf (TO? 

c?f 5T?r 5W' iTO <2fqtf^ 'STO 

^na fsr®? I 

“fC^rt^ ^ ^TO TOT TO?5^ 3^^ 
CTO*! I ^ cTOoti TOtC^f 
TOTTO* TtfS^ ^"TO ^5*lt^fw TO 
^ I vfl^fcgr ’TfTO^n 

^ TO « 'S^l^TO? ?pt^l f5t?T^i- 

CTOtC^T^ (^ <2f^ I 


^ f^TO, W! TOCf, f ^-^1, m^i 
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CT, 1978 3 cun wci •rc’^rt^i <#»cirtir 


•5Jil^5TRi ^ ml i (^rW 

f^<m 10* (?rf% 

(SlC?lt«H’ I 

(obstetrics) 'S ftcirfc^?! C’lm 
'Siem '*rrM^'5ir< 

^ I ^ =^tsi«t (2{Kt^« '-afS I 

er?lt^ ^ipfST >ij-^ '3J^ri M 

^ I 

cq?[ (StCTtC^ N=?5t*t%iT ^®r?5 C^t^T 
HI I <il^ <i)f5 

jp-fH'! ?r:?9H 'Stc^tc’t 

Hlix® HStHHl i 

^WtH 

’t^srfe^ra *r5f ^ c^ ^ti? 

^ ^rtHi wT I ^ ^ ^«t?r ’Tv^m, gsm 
’Sfr^tn, '3^ 'HT¥tH fH<?l'9 
m\ I ^ HIT, ^«r?i c^ 

<7ic® ntc^ I 

1^i%5 (TFl^l *1 HOT fH^ mus 
nr« ^ *n?irt^ 'SKfTH' wrfn fH<OTi 
C^'9 «?R%< m^TH ^ I 

s^^fnes^'®t^5 

H'JS a?f5 (congenital heart defects) '^I'ft^ 
mw ^c^i- 

(echocardiogram) ^ i 

^ cHiH 'sn*fxHsi HI I 

HtHi ^«1 CHMfaiH^ ^ 

c?rfH f^<OTr Hc® «ii5[^ 
wnf ^twrs HCH 

RcHf g^ m I <4 CTO '4=^ 

wm I *^1 *tfPfwrfHstfr 

’tlWHhr HHPf^ 'ItH fHGI mVS ^ HCH 

m ^]i 


^?i, '®^s -i^l^Ciit’t (neurology) fH<ai4 CTO'S 
-(CHtsii ml HtH I lilacs 

^nc^l C*l'4CH Ht’lt^l *11^ 

(7i»itH ffi?4 -tcHt^?i Hiw C'sn*! ml 
srtc^- I 4t HtStCHT 

(midline of the brain) 'Hs^lH ^ill i 
HtHl mw.‘\ 4^ C^lH 'i|iH^jf» 

ntc^, fS^HR HI tHClH (cyst) 

4C®H1 (edema) Hi ^HT'STlHHs 

HHl, dtCHiil TO t -iCHt^SH 

HTH^R To 4^‘ fH<H HRi HtH I 

CSiCHH HCHJ C<2tH«l HR I 

HtH I C^tCH 4Hp<SiHsR 'SHH HtC4 

‘iz-^ tm mzm ^if'i’^Fi hrih c^tH 
4HFfB 'Sp\ g|t'<j^{ I chIBhI Wh, «K3rf*JFR 

5RH ^ HFHTH CHPtH ^UftC^ CSm 

^H?tH fH^ «|^R TO 4^ 
HmtH Hi?n chc® i 
-CT tWH CH HH Mn «4HH 
H8CH mz^, HCHT CHC^ 

fH<H, m Hi 

HH 4H*s =5^ HCHJ tH<g, 

(breast) s c»(c&H (abdominal 
regions) HCHTHstH f i*, C«ftCl& (pKOtttte 

gland) i 

H^HtCH fn^THRI HHHiH HHJ ITO H^fSjHt^ 
HRtH HCSr tCHft^ HTH^Hf 

^<fil^ ^^tHCHH C5ll mW^ I Hf^ HtHiH H^* 
Hlft HH^C« (carotid artery) ^ «fHl§ C^CH 
HtH, ^ HHflH HKJ fra W BHtW HtHtSltfS 
3ra I HH^C^ Hf ^ «rtCH^ 

Hf ’^IVR HPHI HtHl HtH, W TOT- 

*t5R TO «1 ^ TO cItHF '6 HtTOHHSt^iJr ^ 
CTO! HtSTOf ?W1 HRI t «4TO H^H 
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wfir 


(irteriojzraphi') 

<ic5r5, *Jlw I 

ni«p[*tc«pi sipit^rrl^ 

ofc’pr CT, 75f& c’fm 

^ ’aren’t I 'ararf^ c^ "srk^fetsrtw 

C5{f^prt?^ JEST'S jfcsrtiitf^jf 

’nf^ ?r® cff^w 9^ 

?itiR « ^57 ^ri I 

^ riF5r3 Jlt^t^f f^KE^s? I 

'457sfg?f5 ^c^icg;^ ‘3^rlf^,*N&CiT?i 

'aPT 4^*51^577:51*^ C5ff«f%5? « f^95Tfif-4^I 

45t fr® ^ »{5=?llf»f I 4?[ ^ 

C^til 4^15 971^^57 n?tc<?7 

■sjfoff^ 5'C?r *51^7 5p*nt^^ ^ I 

4t ’tffl’rtsf f^?| ^ ^w?l ’ff^ 5|t5T 

\8 «rt%:3^?7 ^<7 I ?PC5T '5?ICT?J 

f^<!f ’TO? ^*5^ «m3^ <F?ii ^i? I I 

5rc^ n<s1to «£tt?l « 

^CJn7 *t?W^ WhM ^ |%fl ^3r<?fj f^c<f-! ^?l 
4s?t 41 :^ 4^15 ’Sf’T#^ 

•iftsf ntE!7 5fl 1 

^^5rf7:57 CT *P7 *IC^'S?7 ^Sit^Waf*! 


571^15117 =¥tir5r, (?t«f^ aq'fS mm « 

*51 ‘15 «fraj ^rtsit^ C5^ 59ic^ I 

^*71 ^ 57tif, ^ cttW f%<t7ni 

C'sRa *IC^M?7 ^iTE^ f5f¥«.»!Wr57 ^lE^ 

wm '^mPi *^’1 'ii'^’ff^ ^ I 
n^-nc^ *f57l (ttt® ♦itE^, 

-tE^?7 w 5n7 c?rW finrtro? 

?FtE®9 ^fW® ^tTi? I *tE*7r1^^7 ®W^ 

'«7^’»fEsr 5f^ ^^1 1® ^ 5^9f ^tii 

C^\H <7s?rtE^ 5(1 ^1 *l^*>7 ^171 (?7E'3' 

nlE^ I ^C57 ^1 ^1^1 ^ C^5t wt^ 

(^»r^7 W 4^ ^<7Sr ^?7) C^t^T 

JTtf^ ^?7 =n I «?7m *rt^tCTj 5ir^ 

f8^3rtE?ra ^ ^ 'SJt^Esrr^ 

^17E5P?7 ^ ^1 I C^ c^ C^l^ 

4^ ^9r I?'® ^®T«f=l%s?I C^FtC^? 5r%&t^*lE575 
(mitosis) TfKl *1(7^ l ’*7'^ 

sit^SRS ♦rtC'il 'e a'N ^rat57E^^ 
sifTtE^ri cm ^1 ^ 

4^ *5<i3f^7 f^1 'srf?'« 5t«15lE*7 «ft57l ^Tt^, 
c^rrc^?7 fBI^«^»It^ ^ 51-pi^ 

45R «rf-n ^?71 'aT’far® 
srii 


fsssfe 

‘TO <3 !!75I757'-4i? 7 78 5i^«(n “wr# 5!?<nn?cj*f sPFrt»p5 m > 

if 3i^«irR7 a^*f?7 ^fn «n^H«i?i^5? jpi^is'sc £R«*f *pniTC« cspw / catWsinfctRr 

«H??n*f ^ ^CBg I 2f4«f ‘to « tew’ «lteRT 5T?7 ^>f;;«^rBf ( ) ®Rt^?7S 

Wl» I 2fW 5p^rTtfl?R7 iTTW ’Tte ^*l1«lOT 33P*1 C5l (197^9 SIWT 

^liit'O TJW I 



(^1*) 

[ srntirsi c^rr^pl?! ( 18684936 ) ^«iT3=[Tf^^j5^ f^TC^ 

-mm I T<i«tw^ «9^ UU 1917 

TOT 31511^ “% «rm5n?>}?:¥r»R ^ t? 

!OT55TO»^ csn'wcw fw toc»315}-»£i^ tm 

'sifiKTTO I C5T«nt& ‘'W5T?” ’ifzrro 272m 

O^PTHs 55R:^ CSRm t ssi^ej ^ <5 ^ 

OTRs*f5i 110^ 5f«ni^ ] 

*nrrf^ ^srff^ ^ >i*^^ ^tir« ?I5PT i irf»p^ 

>rs^^, liifS '5f|^ (?r, 's(tt^ 1^1^^ 

5p^^, ^itPra'hi 'iR{ ’ic^ *i®t]?r ■sim i 

v!i?r*v 5T^ ?[tPr?rf^ twk "o (TRjti Pitoi '«re»^f%ii^t^. 

ffiRfi ot af^tsj Pi^t?T 

'arW? ^ '=?t*m:?^ ; 4f5 ^ 

R3r» 3r=T% I CWtCBfi? ^*f?f ; 'STt? (?\ 

'®rt*t*rlC*f^ ^ ^ i2j^ 'SK^ ’JJS', ^ "SW CifC3t^ 

^t®tfw ’ITi%*’t^, >4^* ^^’T® 

^'s '®Ttf^ ^<io® 'it^, ^ R«>{'^ ‘‘if%'*rt^ ififtil^j c®c«f c^f^ 'srf*ii® ’Pf^ i 

»T’fc^ '5rr«it?i 'iJT^ 'srWfsi om ^ < 2 ^=?^'«^rf^ 

f6¥t®t^5rt^f c^fm c»fen f^srN ct 8f%^ >sm #ii«rf^ 

spur® ^ 'iPT*s *^ui cf\ »ita?f c«!\^5 #rf^ ^ I 

>r^ '®rW^i «rfii«ii ^*nTtc?iJ twI^ ^st^ < 53 ^^ '5r;<^ ’grhg^tl^^ 

%W5i ^t?i ntt I w «rl?^OT? ^?!jr^r?rt^ j iw, «rftr^ 

^'N4lii ! f*tu^ f^arfcsm Pfi|^5!t?i ^**(1 'srWcfSf ^n ’srf^p^ 

w ^sr-n srt^lf^ ’fT^i'Ti Pt^*i 'srfcf ^ <sn:^ c^^sti^as oi# 

cspt^f nf%'-ri^ ^ «rrf% ^n 1 ows ^ ^1 

pBPRt^ "tWit *rf^ < 2 ftWl^ %rtw ®t5ri cm or. dm Prcf Iwi ?n?c^ 

* *tff<i^ f^, Rwtaf ¥0W, ^^PFN-7{X) 009 

3 
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wti? '€ HWlif i 31WSI Sir »r>4}1 


«rt5rt^ «ri^K^ 

^?I 'iF^, =^t?t=P®1 « 

(TrWrtir ^1 

?p“f ws, ’Ti >i)^ w? '=riT[^ sr^ ^r^rfr- 
<ft?i1?! 5r?tf^ 3if^ Iwr^r-cis^^ 

^5tr^ <2iaterft^r®1 »r^ 

'srtn^flc??! (TTNrtwtsi 'srtrtir ^ i c^.<^. 

'«=*r7i^ 

jj^ror >f!> nt^^, ^5^5? (rfrN«fl ^flr^ir 
R'sstc^r?! 'JJTn Tf't^as^ i” 
ir^JT JT^T 'Sltf^ a, 

f^tc^ni a^ihs f^fiicif ^ B^csf 

WCJgir CSTt I 

'sitif?ii ?rt?n ?itt%ti! ift^, f%c«fcff?r 

Jit^5F f^‘®t^'c:5^5rt'<f JTf^ !r<i c?rpf 

Wft I 'SrSF C^ «ftf^ CK^I c^t^ 

‘2n?Bt^=r -srf^ w^tTf5r, >4^ (Sif^ 

^t?r 'Q 4^ “tf^ 

’iMC# IK^'^ST I 4f& (TTt^ «f?PFf?r (71, 

(Tit ^ ^tsrfc??l 'srtCSlt^^f^^Fl, 4fS (Tit 
“ff^ ^ "srtirtiTRi '^tc?i, 

4T^ (TH^Iift^ '£lfr?t 551^ SFCIl irt^C^ 
ilC^tBB SIC^T Cihc^ <ltf^, ^ JICW^ WM 
irlOTt 'Q 3ic^ lart? ^n 

f^tCJTsI »IW Wff® ?rHi7S' ’ttcil I 

^srtfFsr ^ ?itf^!iit?i tf^3^ 

^rWDf?i fei 4inT m ^ (Tic^,?l 
"SfiiiJl « r>r®tC5r5i ir^ 

4iRf% %?it^ ijirrt^ 
«rtto '« «itw'€ i 

(3Sl^ ’lf%51 JI«J(»t^l Kit^- 

irf^*ft^»^i ^rtPra't^i ta '£g?m. i «fti% 

«ff^ a^t'sjftfi-im^?? %tw— 

^ 5¥t^ c«iw ^ !% <2f»Tt*ri ^ sit?]’ 


fwi Twiy 44wsr 

*IV-?tC51? ?S^ SiH I 

4t ?t?*rt? >icsf ^ ^cw «?5r»it*(t?c«t^ 
t#ts9^ f^l, ?1 CifN^ 4Ts ^ 'Q 
w 4^ 'STfliitvcn? 
fifiS I 4^t'8 ^terss ^ <2^51'^ 

«rf?[?c*r? (71 cs^t^ 
fil?t>l ?P!7JC^ 1 ?tf^'lll «it*l*f1^ 

^iKTr 4ir5r®? *1^ isrstin? cnt’iwi '«rt?'e 
(Zfstc?? ^■’1 ^'?1 <7ic^ I 
(Tf 4«(tiTr ir?! 4t *(^c*nr 

f^cirff! 'Sl^tc? 4?5^ f^sstirr?! 

"sr^tssr '®r5ffit^^iil 4^* c^Tf's^trs^ 

'« 

C®rX’t I 

4t P4 V 

4^Ht3i 4^fB n«tt C^1 i 5l?C6C? 
3|^‘ »lf%; Rs^ts'lC?' ijtsjc?? 4t 
'StR’^sT? ^H**! 

^C'® ®f5i»it?t?ic=ni ip:*r? '5(®t=T®t9[ *i?7<fc^? 

1**1*^?? f*i'^^ fl"c^ ^ 

'sftijtcif? >i4W(r '«fw ii'M? "sit^ (nt 

iRTf (Tnn t?c5 ^ ^tirnr ®tiri, ?tP(?t?f 
nts^irrsi ^f^c? m *R:tf66 

f*i^ I 

TOt«(t?*rc?s ^r^’st c?, ^1 

(Tf 5!rr»i w^ir, ?1 ^tir 4^Ft^®tc^ 

(Sta? ?PC?C^ I 4FWJt 

i^, irti^ c? (ggcsftJF ^ »rN<st^ ^pnci^, 

*r*[?i =11, f^'S 

ff? 9fc???R?p ?p?ro^ atw 

^; istpf? ^^tonr f5|6it 

c*rNt^«^ M? ijoici iFt?irf3ii? (7if5'sr?«t 

1^? s^r^s'tcini 'egjr ^^*rfs0 
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Cl[f¥ 


*w I ^1 c^, 

cq^ ^ ^?Ft««ti:^ 

^1? ?|55Trf% ^t^sTfSI ^ICBC? 

I 

?[WC5 R^tc^fs! 'srhf'Q 
'sri^f-^cj I <2{f^ ’ic^ 

12{|'^«1'® ^?[ 5lt^C^?I Wfci 

55yfg}'$ istGiff I tf’i’tti^ 

c’lt&^i’ttf^ 'ETf?! >sflwf5r» cwk^^ 

crNst^ 'sfU «ripatwfi?[ 

'Q 8 c5t^ P(®tcini I ^irtg^si 

#r?rcir, ?itf^t5t?i fe 

^t8gt?i =?]tnt^rf5 fwt?i ^f?8 

♦tC^, ^ CSIC^fC^ '®t?J 3Tt?II ^1^51 

4S 'sit^tsr ^tsn CT, iit'st?! 3}t5j^c?^j 
f^tc^^i ^?(tu '«f^i®t=R:=¥ 

«£Pi5i 

f^f% 5(tf 

gnic^ I fgsst^Tcgs 

'®f*ffg^ '«g*v fggliJ 
cgsspn '^fB| gtpBitg ’it§!c^ Ib^- 

^grfg fk^m ^Pius 

fg®ttHg sTSfj »nc^ nfgcg»i bsfg 

>8 «£ff% BRfrhffgc^fii'srt’^1 

^r® 5m I 

C5it gffgci^ ^ sits'?f^ 

f?gr ttcii fig^cg <si<^^ i£|!^ 

^ fetfw® gnri'g w Ts’t^ bsfg \ 

^^rhrfg 5ff?f«fj fg^t^- 

ag 5l•^9f^, gi 

»iw^ cm gTO, 


5{W 'stTSftg 'srtrfsf-efrf^ gnics? f^wg 
TOt^afiT -At 5r^ ^s 

fngt^gin «r«;sf5 fgsstsr'^t^il bsl^ 

g5sit?i <£fgt5i grgcg i 

f^t^f gscg gtf*igtg cm^ a^ftc^ 
gc’itfb^' sigtift^tg 'ims «ff®^f1 
‘iig*N a^ftc^T ^g fggsl-i g'r^'®c??r 
c??tgtc5i ^?Tgt^?^g5*tcg gjt^ W, 

511’i^sT ^5fg g5?ii i 

glt^gfg (MH <?f! 

ctI. cg^ttcg ^tf«g ^Igftsitgt^ >i?:gt55 <2}gst-i~ 

r^fi, cg’ttw fg55tc=fg 
stg^tg eJgt^T >ii'® '«1g1 3^® 'ijgi 

f^®1^riitH^c?g ^■sr ^«rtg CbtC'g <?f«n i 
'$rfggi ^tf^, f% w.^ 

f^^5M?:g fg®tc=i^ ’tfgai 'st^rtg ^tf®icg 

fg^tricgg '« ^ 

<2{f^«tg '®?t^«[^tc»(g 

^rrfC’Tg '®i®tcg, '®itn=rtcf«T ^1 'gg®t i 
t%l fg®t^fc»fg 5itT(c?i f^sfctr?! fgfpg 

g»^4tc8 fgcgtf^^ ^gt?r <iig>‘5ifetg^1 cf^t ta^, 
JTstg^ ONI %gc^ ^^tcsfg ^^itsrrg 

Ig'^f^g ^tg ’fitg^, 
gt^igtg 5^?"^ stg^g i 

wjffg 5^’ios f^g^i 5?gtg Ft^— 
c^t I cgK c’icg' eg, 

gtFcgg ^6!itg 'Q (?pt5? cg^ gi 

gt^ g^gtfg® ^ ^11 

gsgf^ ^ 

“^s^tg-^rnffg*—cggloT gtwr ^itfg gtfg g1%g. 
g^g ^Igtgigl ‘g=!P«R 

tgfg 'gtftsrstcg Pmi wtegg ’gtgtgglg g^ 
gtgscgg 1 <?Htcg mc^ gift gtig =?»i^ 
gi i tgc g ^flt fF^sftgig, mim ^ gt^gg 



2l6 


mm « wm [ sm 


(museum )—^ 

cfN c^!?rc=!r5r ^srWm 
?i^r5R ^sfwfc^ i c»i«nr5T 
«it^ ^srf^tsii 5rr?j«rNi, c^tcw 

'« =^<^5tiICW^ IT®, f^C*tf?l 

cjn:<3r <2ff^<Tfr5i, wra *T^tw 

“I^^-^’T!:?}” fwt^ 

«i5'i5 nf^wci 'flTs ^ ?ptw c*rc*t 

'.2ff^ ’ff^W ^i!fc^ ■« C?C-f^ 

-tf^* 'srf^ 

c»rNfc^^ <2{r^ '«f5>irf’f i 

'srtf^ f^»i ^ (?f, cwf 

’i«t^ (sn?«i ’Rc’T I 

«rf!^ ®ftf% CT, ’t«r^ «fF5 '^t^tc^i 

^7[* ?r9i^ CT, ijt^ri:^ 

^tPt^'N ^tf%^ *^5^^ I 

^^C5f ^sitcsTl I 

•n 

<M'*\ i2r®t®-t^w fr?i 

w ?itf^tK Tt5^ '®rrsw 

's^ 

^srr«1% 

c«fc^ ^ ^sf sfi I 

^c»R 'srt^ 

'STRC^ ^^5 #r^5T ’fC? C^M?J 

^Jpsrl^tcn «rf^=f i cf*trf 
ofW5f I ^*lw ifff^ ^ ^f%ir ^4ff5f 

OJjr^F, f^'sj f^^rfc^ni c<«ic^ *it?.^f^ 

’fTT’P'NF?! ^t^’fC??! I 

sartwi cwfsrto 5rff^?wtw ^r^tl 

c^ j}f5 o^sT'e ^fofc^, afsw 


'SThrim srft^'e i ^srWm %«fDr?r'« 

^wcspf “Ttoir ^5<!ji '© Tm ^ ar*tw 
»r^w wti ®:9r (2}c?[tw^ ft^rfl^ i 
'arWc?^ m t\ws 

f^'StPT ^ ^:S[, fjfCflfCJf'fl att^ra 

^5?^ Wi^ ^ I ^rWw?i CTt^ 
«{c?it®RCT, am 5t«tfc?ri 

; af^f ^ C^ '^rN'm ^ <si^\ 
csfc^ra 31®, aim 

I ^f5 5?c=i, 

'ii^* c^5j^3i'te «ff fwm ml3rtcifsi 
5!t^ ^tcif?i 

'srm?ii ^?ir$ ’Tff^ *if^ ^®ftt%?i5 

^rt5tf^=^ ! »rs'55f^ ?ic^c^ ^-~ 
f^ssm, ^ 'srm f-m (industry) I 1791 C«JW- 
1793 -i)^ ^cm?t ^r^*m 

(Convention Nationale) 3fi^ 

*il?r^i m5',3n% Ff^fl I 'ilt 

^ ’{tac*f, f^*tr mt!5i3ic«i«T 

3iim WoST'im ?!t*R (Buffon) 
f^Rf& srfc^tfS^tc^ 

^ ^t?l (botanical 

garden) mi 'Q sftRwK -il^ 

f5^«,*r!'f^’S'Nc?i[ (medical school) l 
TO mm ^1aiC»f^l 

3rmi%^ c'Tf’fftPm f^^tr*!' 

f%arN s^m c^ni i 

«fitf^^ *ttocn 5PTO=pt3T ^^ 
m ^ mtrn 

^ upTt ^srtim bristf^m ^"NtM 

(Dubanton) 'Sm a#W “^rNs^^ 
CT*pf^ai* ?is3ri ! ^3rc«3m m m^rH^f- 
3fs^ 'Q «rhK «fmm 
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1793 >itt^ *T3atw Tjtw 
•Hbr?! «trff^?fC5T 

(Pantheon) ?rRt#r 

^p^rro^-ir^nj 

(Tampioni) ■^C‘^1 ;{^il 
^C?R I 

^1 ^y ^jtCTtta’n^r ^ 

I’sSts ^sm ^ 1 

®ft5itcifif iftf?-? »pi!:ra 

'2ft®r5t^^ -tfe- 


STv’lf^ ijtf^^lln fwtc^ ^ 

-« ^#r>l srst^sTt^I ^tc< 

^Slto ’fc® 3?C5T ; ^STt^ltCW 

f^«tff?ii c«fc-ra ^ %«fcfni *jc^t«6 
•Sf^iirl Sftc^ RC^jt’t (3T 

^ *1^ ^k^y ^1m 

isjc^rfc^ mP^ ^ <2t5rff^ 
I czr^f^^ ^it*i;c^ 

C5C? f^i f^t^i cm 
f%l ckt, *r'N*!;5tu cm 

^«TJ5TtsT c^ I 

f^sf ftt[^fr aH I 




<jf5ifi<i «rf^ w 

(TFJC^ ^'5T® ^‘1^* to?l ^ 

^nm=r?i ’i1ii^t«i »rs^rf« ^ 

^f?'® f»i’rn:?i?:^ ’ftw 

C^^fl «tt(?P X^nts{ Tfc^ ^ ’*Ff^^’ I 

v(t^« ^ CT ^sf’itJT ■« ^rw 

*1*^ ^ edSer ^TTtC^RJ »OT 
it^ipFtfr (carcinogenic) ^’ItTfc^ wM 
^vs] ?JTO I 

^ 'il^ (herb) liiTs C^f5?l 
(?(*t?[i mj w ^3f 

^ ^ «ii^ ^ 

»(c?r ^5*tk ^ I ^ca ^mPi 

#^fjir-^, c^-3rlS5¥, c«fisit<nf^ij3i 


’SfCSJ 'Q C?lfi ^N5r|c| ,sj^c«r^ TO 

^aint'-f ^ mm\ (chewing) 

c^{'Q^{ (snufhng) ft^T (TO^ 
5C9J^W I 

«2{6«RiTg jpf ipf^ W:s(Z^ 
^ TO 6 «T^9f 

^5(wn 5if%f's I 

^1 C^^, 1535’F (835"C) 

®5C®I «t|'^'5 i^ I ^ ^ 

f%i w «Ri ^ I f^mc^ 

c>{Wps 500 iPHm c^ 

^tcf, (?ift?} ^n (fiitffw 

^tc=^ Wf c^ ntwi 5rN wi I wWsf• 

*rt^ srcm ^ ft»rW%^ c^m 
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[ 3lvn 5«l 




I (?f3R-(?P5C9rt«f^^ <?jW, 

ctf^^rhf, c«rlf8^, (Hrc^sT 

(Tfsr^, 

wri5 'ii^* 

^w«T 3f?ntR I 

«'t?l1 ^51 ’fJt’T, 

(uncondensed vapour) 'Q f^c*R *(?fC®f^ 

^iTC^r?! f^3£r«l I ^CKJ efm 

(aerosol)*^ | ^RSCSTif 

^•Tsrfad f=r*ic^? '-‘r<^sfS 

1660"F (9C444’C) 

1544*F (840'’C) I 

^ (.jyrotic) 

^ CT®f% ^ ^ I iiliT 

a(W 9 C^’l ^r«f^ 

^ I '4^* 

I CINI c^^, 

«i}«i%?j 3{C!fj ^rt^T^it^ 

^t’T’Sts? cm «rtil 40 

m c’rfn I 

<ii?i ^7t^i ^5? c^rt^it'^ 

ctT’T, ct®^ f^wil 5FTh!prl^ ‘m ={|, 
c>i«i% c^rl’t ^<?rofii<j 

^ t t c«<*-h?i 2 c-m 

5 cfm9 ^«ft «rt^ w ^<3; 

*m\% f^c? ^ ^ c%^ trN I 

(cilia) C^ ^isf >f::? 

WTt^ yj^ift ^ypgpi *t%:t^ ^t^«t 

^ 5|SGI I 

c^t=f OfP( 'stsflr-??! TO ^^'har 

c^Ttwt^ftwi (Po) c^!:^^ I ^■ 


’ttc^nr *ra ^ ^ w}^ 

c^c^c^sT cntc^rr^rTsT f^sid»?r ®tc*t 

’TtC'n *tf?f«f® m C^ 'St’f OTMTT 

^ ^C5! I 'sraitar 

C^k'S ^*(1 I f^SSli^TlI "STf?!® 

cn j[7i^ srfsi^ 4015 k^c?i^ «rt7i, 
TO 

*lf^^rt'l 35 (tern) c«rc^ 100 W I 

(?i dtc^rfk^t^ 

"^1 ^71, ^1 

^C'» vATv C«<*lTf^i 

'sfg (C5j5fs(~'srf5!^1®^'5ii, ^ 

catc’r?^ ' 

=^tC^Til ■nC'Jf k-^f1 ? 

'2fC?f^ i:?5^ k5?I I ^*1, o) WM 

fitcum srts!^ 

^f%ss^tii Of? I ■3’ 4r!ii:*f?i 

»£{>£[ 'SI^«T^Q 1^? I 

^*?!} ^fl’*Fl ^t'?1 ^ CJf'Q^II 

W ^ I (?fsl1 - 

cn crft^ k5ftc?i5 ?tt5 ^tc??t 
*rigl k’ftc# ■=a '®tc'f?f ck? 'w:h^ 
C#I I 4^Jt3»rt3, ^ ^'JtsTJTt^T ^ 

’sTf^f^rkl >{*3?t^ JfkTftt «tm (chronic 
bronchitis) (Sfsfti? ^ 'STtsfC^ 

I WiTfcn 

■ 9^5 n(t*icirfc!n7 

c’TPt I 0 Tt!^\ 

«7’i’¥t« ^’itsT m ^f^w?r 
5R 'OWTSf?! k® «t*74 ^ <4Jt7f^ «5< 

»ITOI *lj:^ k® effR ^ I »F4C5C=I 

l^’WR ^ C4, C![tl?r?l 'Ttft'=5 ® ^ 

ff^sl »K«f |f% *{t!f ‘flTs *!tfl 

^ ^ 'cmH m \ 



*»wwar»Tt«r nn- 

^rnu ^ ^TT^ ^TT*^ 'n?s% i:^fw*i5[ « y g\s ~ < p?i 

^ ^ I s[p?, “trite c^TSR ^ 

#5 'smrra ^ ^ 5rr*?7 M*{“te»t 

?:r^c“*ra 51?!^^ «nt®rTCT i 

-tttc^ 5t^, ^<, ^srtetfti <3 ^'«cst^i cstsR^l-iit ^ *rti?^, 

51^^ «fjw^ I 'stt^tRRj f^TOl 'Q ^arfgi c^ Tt^r nft-t mx 

'ii^csT ^ ^sft?[ ^sitari '«n:n’*fl c’tpf >« ^sttstniw^ w^ttc^r *iT%!t 

'«rfirf^ cilc^ ^31—^ ni%?r*R’ ^r® ^ i 

'®il^*)'* I c*w9r 'srWiii f^'»tc^ ^1 “fti, '<3 3 r%9 

c»r "Q '=rt^ c®t«R ^iri i ^ «r'*rfwi 

spjn c’tcgsr I ^ ^rfsTc^T c^i? *i^®tpr ^rKi, 

^ 1 

^ csTbr 1 

c^, cm ■« c®i^7—5tf^ catte 1 ^ 

mm CT >pr ^ mc^ ^ ^ 

wi ^ <^m I ^ ^ 

^%ff? J^r C^ Tfll’l C^t«R ^ ^Ht I CT 

I 5Ttf%> c^» ^wtt? sj^ ^ jp^ m *1^ 

<?i »n ir<rr C5C& ck^ ^ ^ ^ c«{r® ^ 'srt^ «rtt^ « 

^ '®tc??t ^ C:«T^ ’'tl C5t?F I 3^VfS, "STt^, -${1^^^ «lf^<1t^ ^ v£J 5T; fi|\S* t |i^ t ^| "Bf^JJ 

5rt'N»i^wtff <?t m ^ ^ cst^r^ra ^ '«rfc^ ^1 1 

«frat 'Q 3i^“ft?rt ^*t f*ri^ ‘a’R'6 

»w^, (?i mc^ mc^ TO ^ Tt^ri 

«f«OT «CT Pwt5^r TO 3i:*i^ 3 ^'aT> 

#F/7, # 1 . 37, <3rl^, ¥l%^rr®i-700 037 
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oytwcsni I w*tw *’1^*1 ^i’tMw^’— 
'srt^ '«tt^ »Rt®fsr ?Ri 

^5, I 

^ C*t?ff^ ^Tn 
'55tll<lC^ C«t^W C^«R I aR*t 

^ 'srl^t^ wi I 
‘St’fC’f ’Tt*rl'?I‘1 *fc?f '^'Q ^1%^, 

C^R iPiB;^, iil^' >f5^*CT 5TOC5 
c^R ^pfs^ ^ c«t^ ^ I 
3?^ Tt<§ Jf’TJ =rlcit'6 ’iRfB'® I C^ af^J 
cst^R W9I n?r?rtii c»t«n:^ ^ ^ 

Tf^ :??rr I ^ f^1 

^ ^ ^ ^ ^ 

^ITf? ^ ^ ^ I ‘i»5R 

:3^ 'srtc? ^ c«fi:^ Tl Tf5 

^ Sfl ; Rl 'srai J9C^ «(f% ^f5 

¥C?l, ^ I C5t^Sft5R 

«f«iCT R?*it'5l Ti '^n c<(^ 

'arf^ 5c^ni <2{R ?f5 I 
C5t«fc^ TO’R c^Jp^ifr, cwrff «rtm 
stRct <?m^ nf^’Tt^ ^ *rt^ i 

«mtv « ^ 5ICT RtrhJ ^ I 
CSt^ RWiI TOP f^ 

c»i^ «rt5t?r I “trs ^ ^^iw3f ^»r* 
^ ^ RR»*^ ^rerNitsr: 'stNr^U'n 

I «rNrt^ RRi^’pj 

TO’tf^ II’* RPR c?rfe^ P|^«f: 

^flfS'srW^ "tfR c*rt^*r?i ^’ic^ '« 
aw* ^ Rt>TR ‘tfi’n cthR:«iir ^sTB^ic^ ’« 

n?i c^TOir 

y&m 'srt^ ^ -ift?i c*rt^«m 
«tW^ cstw^ ^ 1 ^ CT 
»WTO ^ JfhD wi 

^ ^ I cf^, ^Pi5i, ^ f <rR «rf f% ^Tttl 


'«f^wtn [3-^r^,5^irs«i7i 

^ s^rNn Rt^ I c¥R 

* 1 ^ ccf«PRi c¥^, nR^< ca>tyc»n i 

«R jfl »tt® <31^ 'btW^i »rt^ 
^ *r(R ^\ I “fftRii ^«rff^ c«TN«i 
c^ mj *rhn ^ ntR ^«rtii m 1 

jg*® ^ ^ Rsfl?? 

^ I TO’m ^ 1 , Ti ^*rf5rfR wi 

=ni I Rgf^ '« ’RR 

^ ^$5. I Rt^R?! ffR ^iplRQ 

*ffl|«| R5J#tl3R 'ig TORttfe* 
=5 p1r ^?r5J “TM’f? I SF® 

^?ic5i ^f552r^ ck^f 'arfc*i, 

C^^ftCR «lf%*rfc^?f TiRhl 

(Tor ^ Rl, (TRPC® -lUlfW 

®R wfn i wt^t^i, «rtw Tf5®i R5f®5T ^?rl 
Ri I ^?ifv =!f?r Ri tim 

Rl ^ “ffrcgg RWwR® ^C«>ltf6^ ttt 

^?f R1 I Rf® to Rt^ ^CR RtPt^ 

;^?r7 %®si m Rtto ^ ^ m 

■« Rfto'W?! C®NR I TO 

RTO^ xc^ ^«n ^c® ’TSTc® 'Q ^iRt^tf^ ^?r:® 
RfXR C^lRRRfsf® C?t^ | 

C®lRlR?f TO CRM fRR ^lR?n 

RtRhW ’Pr ’TCSf ®pr ^ CRRR 
C£|?I'. ®R iilR ®t^ Rl^ «rf5J 'Q (3!^ 

c^ff aRj R?(i «^g«i R?PR R^fnfe 
‘iiwf’f 5Jt^, ijst^ 

c^ cmn I 5PR ^sfWarN 

Rt^t?l R!P1 RR|®lRf%® C^tRilH R®® ^ 
9iRi R?(i =rii 

Rt^ TOf’lRtCR ^®?[ ^l^iHCRRto 
’«(tRl Rlto!I 5PR®1 ^cw to cr ^ 

R, nPCR ’W ^ R» 

to c^*t *ic^, c^^Pl «CT‘iW TOrii 

Rttora*CT'-^R aRIC^t^JRR 
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^ I 

*R[ *n» C«IC^ 

*tBl uw-“t* ^ PitPT =^'® I 

’®rf?t?» 

^?i c^t!f ^ -^1, .9 


*\ih ^ -, 5f*ii, c-it9?i, 55rtcsi*?ii, '!rt*i- 
«}^'i^, ?rNJ '9 

I 15 ^? ’rot'5 '9 irf^^ 

«tl?l'?l *lflc<5?l ^?(, ?I< NS 


f^®8H-Tv?t»r 

f^f*? s^H *Ttsi1- 

bfs?r*»T=I #!^C5TiI <S{GrfefC^ fWC^F SI’SB Cm <2j»f44if5 5C5f I -iifB >rp ^^^— 

CT*f JTstP? Ft^ '9 ^wt?i ^f^^cjf?! ^r35i5T ^ R®it^ >rN>sf^- 

ettf*f#t *rt^1 'Q ^p{\ ^ -iicm 



. «% 


f^c’tfT ‘’ttfB ’ifT'sfl ^irsf ^ f%^tF=r’ 

^vc-t f^f%Ji 5(lt §!fFWF r 

m—'jpF 16^ I ^ '•rtertw’T 5?c?ife®H ^ Ft^ 1 wm fl^r w^f3j^^r ’TfcM?r 

I h^?F ^1, Mt'f 'sitn 
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515J 

25% I B?5{t^ SltfS "ifw 

^ ^ f^i5^ ‘^15T•^ stlWsfi^r® 

c^srfsT 5T^w ^'si't®^ I 

’liOT C^ f!w?[ c®5l 

; f^i srftf^, 

3f*felt*ttf^ c»^t&i «[tcw f%^1, 

^1 mnm 

I f^^’S|5?| 'sfCff^f WC?I'6 ^]^| 
^?il ^GfflsT I '«rWc??f (Tf?:*(?i ^-^rs^tsftijeR:;^ 

c*f<5ll'^ (KV i’^'Sst^ '9 

>2fC?)f'5l-C^V‘R 
'Sjia'NR'iWt C^Pl I 

«{®3ni^t«f f%C^—Sfl %f 
■-^ I 

^ 5|^tS( 

I 

'sntC^tf-lGI-R R'-T 

CMi:?f c^‘[ 5]i7Bfff a 

'2iW=ir ^^1 ^51 Rtc^w 

jpt^ RC'B'fl fRC?! (SfiKjfiir® 

I 

f^fif 

9^5 11^ ■fif^ 13^ <i)ffif5I 

?it'e'5t!i 9ft^5j kstr^r liRsfl? 

tR®tR ^?|J ^ I 

RC^JR \^mp{ R;5f?*lt5rl ^Q ^1C$ WR 

CR^?i C’»ipp «fj| <2 Jr4^!:'® 

c2|?r4i:R^,»jgj Cir9?| i git^g’igi Rt^- 

st^ln srfHJCR f^l%is.3)c^ ?4^cf^ ^(c^- ^s*f^- 

»tCR i1*C<! I <£{v4R!f§ ^l3i-^|^1 & 


t 31m 5r 

^RRt^dUm ^R 

RSTSjf^ I 

1^* ^1 3FfR ^?ltf^ 

«iti;»rt?«ii ^fci 

I*5?1 RtC^lR ^RR ^i?5rtC9t 15^ lilt^ 78 
CJfRR^ CRCRtfRRl^ ’SCR fR’iJRCR'fJ ^tRl 
RTt^iRtt ^Rlt^^RR ^=i»*l^lf^ (1879- 
1955 ) ^XRtf4^ 5;’Rl R^ Rt^R^I^CRR 
^iRRi 'Q RRirtR R9fr,Rf RtC^t&R'fR fRf^^ Rl% 
CRt’ffftR R5C^R I 

f%S5tR 

C^^n <Sim •«(«? 

27C“t 78 c«ic^ 4^1 C^^PRtf! 78 

*ttRf NCERT (Nfational Council of 
Education and Research Training ) URt 

«f^ «RR «iURtl«r'® 6^4 R(«rjI^‘R5 
fRSStR CRRt« RC-rtR5 RRR fR^tR jt^TI 
<2fiff43i C«rfC^RRJ^ filRR ’^fR »rR5T R^CR <itR*s 
v£i^ 5t^tR ^IrRR MMC Award ?Tl'5 R^CR I 
C^SiW^'^ RR5^—i ) Rs^ll^ltRl CRCRS 
®itRtRl Rm. !i) 'Stf'^s^rfer RTfRt^T, iii) »tf^R 
Ri*r(WI, iv) tc^TRstfRRJ FfiR I 

*(fircRW ff 5w 

^Rt^CR ^Rtfs^-IR «{R 
nt§RS C^R ^I^flRtRR ( ^fbvl )-4JJR ^C»tC’I 
*ff%RR!f RRR^tCRR «R) 9 WftCRtR fR^RR 
R^CRttR^tR «lt-ntfj 5^ ^R V 8 ^ y f»tRrivg| ^»i(j 
‘fRR nfkR*t IfRR’ ^CR 1 >4^ 

RRsRR^ ^aRR ^RCR RtCRt^Rl ''S 
«fHRk (5^ ^-R CRC^P 8^ "SjR 78 ) RiRHl 

^CRC? I 






at'5fi> *(1^ yisf^^' r:skm smr ^^ii-ss i 

?i5if?isr-?^®5T?T iHT^ gssjgtf'sniT ^(,^r*!'ti?i 

yW>§tf?R. CSiteH I CSftcSfjl 5fC^eira ■TO^T 

c?rc«f c^Tc^ src^rr ^swtsi ^TT*^nai jrtst i 

5f»si 1877 IsTT I <T?Sl^?^CSRT i^EIi:^lCct''cf 

EOiTT^T?! 7^ gssrr^s ?|SC^ <s1c^ ^ ^ I 2f8fC5l afTT^^l" 

‘^<T ^ltsi"<^T51 ^Q f;^4>:g^ f?[»#7tfTTs7C?r 
^13TO CJfit^'STf 'sk ^i;?!?^ I 

1909 ^TTs^R?) 'Erl5?c?r I m m. 

6sry:??n£}^I 5!T'WCSfT «IT5IT?1 yf:j^l'5l nfiT I $Sf5!^ *35rffgK^ »£l^ ^^;«I 2rt'i'®TC='P 

t£i^? fi7<fTt5^ i «rn^i7 

jPT^‘: sni^'Q?:?!®! I JrTf?fgsi;;^ 3rrp^ -^i^^nn;;!?! fli?:^«niT wsr 

I i£ik ^sr>R ?if*5ra '<^kTO i 3=i;;k«rr5ni 

k*575T:‘si csim iTc^ '5iTr97;;kk?ns5 ^nwc^s?! n.^ f^wRi m 

^?l UJTRRJ •7f»5i-jf;;e^^ <3 CE>>*r<i swj ta ^^,gssi 

kW c#?i w 1 csH'^fiT kiR kcw grr^ §t<?f 

spcrra «ft®^ C$fl -SIT?? ! ^ (9^ 3^»=^> te? ^«p!|t c^ 

ki*?nc« c»{*te® TOi? iTf I 1913 k*t;;*'*J ^ ^*^57 kc?r 5nm«i 

*imira 2015 « 20*28 -m?isn«tk^ ®?ikW *f;^sm 

*5nk«vra ?POT I ^ sprrf'ps k?R «9^ srhot 

cirtkpp w ta ’te csitiwii 




^4 


[ ^ 5!h 


csitfff ^5=17 1 «£i^ ^51:^ ?rc«n56 Wvm 

^ fTC57 fsTTR ^15515 ^ C5 C?I’«lf5a ^ 

fi7?R;i7?( >I5P5Tf575JS CSitew SFCsrr I t£l®TC5 ^55«IT5 

fyi'trr^g ^ ^ \ »f3; ^ ^?f fsptnc^ ^*m?[ m 

?^1CT5 ^f«5TOT '^fWC^‘1^ I 

1919 sn?ag ratfcr^ la^f^ si?ft«i5 5»s 

«nt^«IPT?f TOT I <£k 5™ 5TTSI C^fJT 'sTTyf; fs^^TSIPF’ I ^C?T5 ^C'S «£)5? 

^«n^;^«?n:?p 551:575T?5 i£il ?55 t^ 5 ^c^n «a’f^ 

5OT I f*T^ fser I ^C67 C^TSTf?! >f;f?I*fT^« ®fT5^5 

cTRi'Sf ^«n?f ^«Rs fjf^f c^jg^n Tfi^ I ii)^ ^«(‘‘t^ ‘sn3Fi; 

<95 C5^ fJTftr^ ^a/^snifR SIR yi;?5^ I ^JT?w's$ 55«fT5 fm 

t9^ to C5 '©5 tR«l"5 5S5T ^*=^5 5*15?^ I 5^*55 ^iT^TOT 

5SirP5;T CS(tC5T5 ‘51T5sn'«[?55i ^5 1,000 ®TC91?I 1 W ^15% W5 ^s^C'S TOSI 

TO^SiCSR 1 5T^I©T ?fSr57t?T^ yRO^f^^ ^'SIIT?! 35fOT i9^;tTO 51>7l5tiT¥ ‘^•*fe5 

■51?I»m CTO *^«f5s 5S5T ®f55i^ <pf^^ I WS^ >imC5T <9CJf5 55n*nsT <95* ^55 

«R;?(T5*t 5f5T >1*^5 5c?ik^ I 1927 ’4 i:;s^c^'t ®rn>§i7 «9l Tn?5?i $55!^ t5«n?? 
TO 1,000,000 ®Ti:flT5 1 <51^ fi!T5g''5l'5TW *JI®RT 5S5C^ 5W*2(‘‘ 5=T I C^IC^s f^^T 
55C55 SII:^0 TR® pitfff ifigs; SR^Tf^T^f CSltc^i^ ^T55n*lf5^ 555 ^^^<5 TOT i 

^STTPto ■'«nf5S^C55 5K51 SRSP^'Q K^jp i^ I ;9^ '51(.55eim 

>nsftaWTW 5>n5JT-f5®H <95? k®TlR5 »fT^^ 55 I 

TO5«n5 5‘^5>5:?:'pi ^psHfR^s 5511 1920^ 

TOic^ WC5nt>*f‘5 nr^T <95C 1921-<9 F.R.S. i 1922-03 erps tor csic^w 1 

5Jn55-!5«57CJT ^TiS^JTC^s TO^l^ 5=|rs3Rs^rj ^;;?15>?R5 SOTT ^ 55 I 1923^ 

571^ 55C?R ^ *5Sij CSJC^Sf <95? CTC^ST I 1938 <95? 1945 ^75 5«na5!:si 

557757 CT <95? <FIe^57 isiiv557 I 5 jT 5^<5 6t1’5W ^'5^^T >7'^' 5^75; O CTOn51^ 1 

5Sft'$5i5^ <95? 55rl5® fe5C5<3 5;^lf5l^ fesR t 

<5n«^ wto ^P575 ’15 <95S-»j’ 5?5 ^ff^sgrra 5C5i:^ I f5®7iT «rn5f Swf®5 555 t»r5C5 
^F»<g <9^ !5TO5 ta ^ t5U5 C5 55 T55rRl '5I?Pra ’itSSW TO C»KSR ®ITP^ 

t5*5P«!C5 ^tOT5 5SR]?551 I i9^ OTTC5^ at^5^ «I'H«1HR15 57*007 

fllfW <955T8 5S®'57 I <9^ f575C»*I5 575755 ^SfoP 3575 « ?S’57S«!»T I 

^i(mi 

4 55t55^®1 ^■'St’l, 515"^55 fii»|;;{ f5^t4%^r51?l1 


^sj er^ ta 'STc^ 6W ?^<r(;^'i> (detergent) fsite 
C5P^1T?I ^5T «rmeTRf Sf^,—^ ^13 5lC«fT tstef 

'57C'® sm^rm tfT^t p?§ I fsjs*^ ^ ^ 5^ ? sTTfg:^ ^mroi sic*fT 

fijs i£i;}rr ?n aj^sTTC^ ivm ^51^® ? 

^sierra 'SjjffH sic«n 3 ?cb§ nT$(5TC?ra «(«t;; src*fT« 

viR 3^?i?r<psi sn^5Tm ^ i sm^ (?iRfT5f s^T^jBers 

*PTH 'Q ffT^I I !®^5C®r& lij^ 5t5" ^SfTxsl^ sjjfgn '^^5 

TOi C5f»i 1 ?^i'5ter§-^«f^5 c«rc5s^ 5;;5<r« ’ti^iT 5T?[—c^ sB®n 

(greasy stain) 5Br5 rtc 5 i 

c^^sf (fatty add) wc^ ^ ^ ^ \ ^it5i®-«sj5 

w (NaOH 5T KOH) t%57 ^ ^ <£Jt i ^ym 

^SR «inf5WS5 5B«f I 

C?!^ ®Tnt^® + *TO -* 1^T5C®f*5 + WR 

^>1® (stearic acid), (palmic add), <3fffT5f 

(oleic add) ■'5mf>i® 5 bt k^ i ®i7?f>R:®?i ^icsf c>iTt®STSi 

J^^S?snl® t^fen 5SC5 ^ CTifwrsf f*^Ti?i$ (sodium stearate) m i 

C17H35COOH + NaOH -»► Ci^HasCOONa + H2O 
(?*«fi^5s ®inf37®) (CTit®^ (OTfs^m f»§?rnB§) (sm) 

\ik fTn^^sfTR ^»$?rrc?i^ i 

ni'Q?rT ?n^--(l) (head) a 

K 

(2) (tail) I te?f Ms^tw !®^w$ ^«f“?i («flTO 

^ cwTiRT ms (tSff-l ) I 

\ ' 

. 'm ^ ^ ^ ( !5S-2 ) i 

«si^ 'sw ^STSRTCT CT mm fcp sbt, ®rB 

‘'c9ii30b’5 siw 1 ^*1 ^ ®Tc*B tmz^ m 

csw ^ 3=ita C6»^ m I j5B;9rfei ^ !:sn$ c«fw *pkj cst§ 



13i«i 5n 
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c’n^n^?? 3ST*^ (clump)—i5j9t:;fafit;^ ?PTi^-f^aTi?T?i ^ 5:5 *n^W5i 

(micelle) i «rT?i w ®jei:;^;;fifT cwt6 ^ ' 



-VWV# 



ft^-2 


TAIL 




HEAD 


^ cswTiaT sfcera sfc«o csF^ 5:«i, 5wn' 

,£iCT 5t^m^ sra^ ^51 ^ 515 I - 51 ^ ^ .act ototsi 

m 555n5 s^tfi I ^ TO ^ sn^ -r^^r; 

m, ^ ^ sRrsrrg fe i 5?^®fT^ 

t5**^ ^ obj ^ ^5i7s?i'i ^ ^ i 5!5%T^l5 

ia^5 57^15 ^cs c«TC^ 515^5 ?Tta m.^ I 59f^5Tt 5;;c^T?i ^n ceK^- 

^5^?^ ’KJ? 5T5 I •«i#ti^ !®§racsrG' to 

(emulsion) !55TC5 ®n5 54^1® m 515 i ?Kff c55Ti:^ OTs? 

®I®i; 5t5'5fT^5'i5 5I?M1C^ ®TC5 C55 ( !S5-3 ) I 

;5 f W5 515 ®15 55$f^ t^; 21?® f®teiP^ 55 I 'SlT^'e 

55t55 51515?5^ 5^ ^5 WR tJW 55 « 51*1155® t©^T5t3^ i11^C55 5I5'51TO 

«a«fWK 1®i)T5C ^ I f®^i5c^r^ c5C5e C5l»i ^it5sn5 55:55 t5®H5T<T (builder)—i:55PT, 

\gT^C 5 i^®^ ^us-j(m (disodium hydrogen orthrophosphate)' 51 

51 ^ >m^ 51 ^ 55C5 I !5s^ ‘515515 «Tl5C5TC5§'a (pcrborate) CSl*m?rT 1 *0515155$ 
t? 5 ii :5 C5n1®5i5 *1151:5155$ (sodium perborate) 5i5?t5 5*51 55 i lal CTitww *n5PrK5$ 
(NaBOg, 4 H 2 O) ? 558 t 5 s S5I (bleaching agent) !^5 5mra 5*51 55 1 *9 «ifi 
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’Tffe^TRRi sn;«n «rTC«F csntsirm tsi«n^ cy(Bt;cBTO (sodium carboxyl 

methyl cellulose) sit sitct ®Tt5TC?i ?n'aic^ snijiisn ^ \ W?ic®r$ 5^, 



t«t) 


.n.< 'f-:! 



‘xt%jP4<fU3>k e»o» 
^^'i7^^lK3^»^ awre** i-»5i ^c*<^ 



*(i«n5> sM4M4 *h.^ 

MV*” 'S 


ffel - 3. 

5^ ^T^'Q (optical bleach) to «£}^ ^cera gisn#?^ 5^ « i9^ 

nr^c?! ^tst 5:^ i m 


\5i<S?3«4|(uU'«Lviokt)^ ^ 



•<vlS>Roi3 

(^Ullravwltl) 


fM-4.(^) 5n ‘*tw=si 

ii!^, SI1 cf^ 

♦It'e^il sit^ ^1 'sif^- 
*<*|5i^ ^ I 



Oplicdl BU^ck (fe3^ 

' *» 

i^) “f^afST ^5f 

?ii*sr fssrTst 'srfc^tc^ *2{fwpt^ 

I 


<11?^ «n®?R:«« si$ W9 1 »fl#r tal iwic«i^ ^ 

'Sltsia^ ?lH (ultraviolet ray) «fSW ®T *r?0sil^ 'Bncsn taw 







[ 31^ 5 ^ »Pn^ 


22fi 

ma iTO «rTa5T tf;?p;"faw lat a^ca acsit 

5a (tRr-4) I aiJTOa w (tinopal) ‘pfT'oai aia, 

^ sjcaro «fn:as in^ i tsic^ ^arar^f® ca w^^^-faasia aia^ia 5HT aa ^ apnata^ 

arsf fa^-faar^ TO-?a^^CTO (iS-methyl umbetiferon) i 

» C5irta ifWf^“700 012 


aTOTa aaaraaa a?5K5a aa; ta ‘ataa^ianwa ^ 5C5t© ®rr^ TOar affair® 
ata^Ranijra M^'isnwf ^sna^a i art^ '®fi “rrt^ ^c^T'Q sit^ ®fia- 

aicaa feara&r «Aa$ cata T^a?® 5 a • aikatla^ f 5 aT#T'e al?Pi<aTR i arlaaT^ ^«rT 
ara I ca caaa wtaa apntwa^, cfatat^a^, awfaas sff?® taaca ta^ara 5 i 5 i;<ia 
^a* ta"aT3 faaa^^feia ^anffr a®5i5 a^a ^afaa^ana^fa® facaiacaa acarsfa 

5a I ‘a;;aT taaa ffe a aen 5a (population *n universe) i aaacaa «£i?p^ 

a'aw a^n 5a (data) i caaa ^fraw utv^ ^nfaani’U'fa fe^ia aal^ 

*pat®r 'a<ikaT>i *) a 7 5ca >mm laa? ^TC^fa <Aat$ ^aaoga «Aantaas 5ca vaast^ 

ifla^ua^ i 'ataa^ancsia ajT''naT^^ 'stem a^ar 5 a (i) ®nR5 a^?j5, 
(ii) >R?F9R, (iii) tacstaa, (iv) fa^ar^ aaaa i aacaa catf^w (primary) 

>8 snartaas (secondary) 1 aarata aaVr ar “aal^ aiai a^«i;5l^ wtt«w 'srra 

caqa a^ tmti S^rraasn^ arailaas i 

Snrs a?a5 ’ifaa^amaa arafsp? « tnfa^a" aaw i ©*nF5 a^spsanw ascaasf^ 
tacalaafi caca 5®n:^ 5 a—(i) aa>m 3fa[»a sf^ef <3?iif^<5i^ 

(ii) ®«oa^ai:5 ajalc^fa a®as%T, (iii) aF^^ia ®a faaxicaa (accuracy) 

as«n aw aiar, (iv) 'sai^^ ScBaiwa 5 «aT i fa^aa sfwj a^sK aarr 55^5 ^ 
enai ar aia^ce^ ?Fsi1c»fa -aw liras ^ar a«J5 aan a*^ aa 1 ssai ar 
5i:fff la"aT^ fasg^a 5ca casaa ^ m <ia% aiarrsR cataw cac«fe 

rsai >waj5l® ^ac® 5w i <£i^ tasmacaa 5T!iwa ar?aaa as^a^ar sp^a^aas^aia 
ai «F® asa a»$ ara m ka f5aR:a a^r am 1 aiaiawsr ffcas w ^ aro 
5f I 'swm mm tajr!® (error) tsTS^a amw 1 
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»RaR?si 5?CJTJ ‘'i**jf^ ^p5?rRr ^ ^ i «£i^ m ’t'w ^ ’wfl^T 
(complete enumeration aiT census) 'on?f ^ *W?rr ‘^'Nfi 

(sample survey) i 

jisiVr ^TT^?p I Jfsisn:^ 5p:?n?2i is^ ^«rT ^ i 

n;«i' ^wVr ’wVfTOte 

(i) >3 *5^ sit^c^ ^WT (ii) ^s‘!T;f5^ t«n;^ ff;*i nrerr mi, 

(iii) *f;*f OT'orn^rc^r (iv) ms m ^«f, (v) 

'f;;cmi (vi) wc^ «i!?rt«i, (vii) t?p 

’W^rnm rnimi ^ (viii) “^siw, ^'Qm, (ix) 

mi^T, (x) 'ifmn*! « 9f;«i?r5 ?pt®?, (xi) 

yr^, (xii) ??P5T9f, (xiii) ?issf"kffi to, (xiv) *f:;^ti 

U^, (xv) ^«T#f I %< ^efRTl imKl '^gWlT^ 

=5nw?ni1 (population census) i i?r!:*li ^ ®nsiTC*fi cwc’n'e at^ w»t^ 

«m CffTT^^RT m TOsr^T?!^ to ^ i a<^si ?;®n?p^i®RT ?i 1872 ^ ( #?q 
■ aw to mi m )« 1971 %i 'SfTsrrc’ti ot:*! i*m ^cics i 

TOT 1981 ^ I 1971 9f«!mi mm m mirsi ^fmitiTT 55*8 «am 

70 ^ 5 mmi i TOsf3^:m?i^ cmm mr-mp c^sr ?rn?§?r 
ac'sp i <ai <a^ m??t?T rnif^pp tsa fmrni 

(U^ t£}5pf^ di?ir^ fg^5f §aT®^;tsTC^ ticwiM TO sfTOf ismi a«f ^ i 

n^Nn" (i) (ii) yraimta^, (iii) crnwr, n!mf*ft 'G M'spt itoi 'sm 

sf'fPiTOfk'fi Sai i ig^ cm#m§ 51^551 m mTf!ic*t!:;mi t»Miwi 

5i5mTim Ri I TOc«t m*t>^ ?i5j^ m rnr^^TT ailror afTPTtmrm^ m'a 

CTO fm5% ^ I 

mT3T gw’H ' ii >isiTO^ to ^f-m’i;^ fian 

TO !3r I igi| a*«it®i sisr 1 sfc=7 5!C^ mci ^iT^nm ^**1 

TO swsjc^i 3Tt^^ tsff aiTO mci ? mc®f *9 mw s^t 1 iww 

w 1915?^ ^ Pfc^ to:? ^ ^ I af^ 

TOPP 'Bpfrs^cmi misf ic®^ TiciTs^ TO t mmci ^®! s^sfsf ^ijsni 

5(51 m c*fc*>i 5T9T ?TC® tro m 171 tro ^rsrer law stcsti t^nsTi to 
TOTOTO CTO scmi ailTOi ^cm TOim^sj, ic«[«$ 1 

<9=?!$ fsicsw ifimi c^KBi c^m®T me? fro c?mi ?R?n ^si® c^ ailmmci mm ?i •tt i 
<si^ W»ips TO TOim c^ ailm to ?i 1 
5 
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CTR ?K?r ^ i 6^ 

5R asi^ t5i**n« 3 #^ ^ 1 >i?Sr«p 'siw W?r 

vf^ Jjsfi/n »msc^ ^i;;«rR5i1?i ats^^R «nc^ 1 <9^^ 5^^ iR-if^ 

(SIW|! 555T I 3R-7i«;oPfj 5};;^ —(i) ^^;er (ii) 

yf:^ m ^ ^5r, (iii) y^wmi ^ ac?rT^ ^ 

<iTT?rr?sii^‘5i;f8i (CTO if^, ‘im'^y ?r*'$?r ^'sritw) ‘^T'orn (iv) ^ 

^T?i arar^ 5?sf (v) ®n?a5wc?i <3 ®i«t5tcjt R^npn 
TO a;q' 3R*NfT?r i ^ <£i^ 

3^ «£j!i< i£K^ ^ ?i^csRr ?^[ 5 ;;it® «rm^ jfst^ «fTc^p 1 ^srw ^®fc^ >rRTW 

siTffT W5 ^ ®TRi CTO ff:^ ^nm m 1 


* f^f5 TOW, f^^T, ^f^^^l-700 009 


a?®t6 ac?}^ to ^?i c^'o?n ^C5 1 ^;c®f ^ 

1, ^TO fi®Nr cifai^, TO<f— 

(a) jfk ®rrc5TT c^a m ^ 1 

(b) ^ 'snc®!! c»n?^ ??r ^ 1 

2. a:!«r^ »F5^ ^ SfCST ^Tfsf® ? 

(a) *r5^T 70 'jsiq 1 

(b) 75 w « 

3i ^f^TO TOi? ? 

(a) (Shockley) 1 

(b) SR1751 (Moriey) i 

4. m «f5n§ :TO«IT to— 

(a) TO^TSI I (b) I 

5. '5fis'5!Bij?f 5K*n »iTO 9itew an, TO«t~ 

(a) ^5" «rra;;?i sot ‘V’f TO 3 tm ^ 1 

(b) «rrB 'sot ^ srw^?i 1 
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6. sim ^ «j'ic«rrci>— 

■<a) i 

(b) ctf«n5 I 

7. 57T57 Jfk STfCoTC^— 

(a) 3^;^ I 

vft)) W9!;;fi?-sTr5T iwm i 

8. c*^ 'sm 'm — 

(a) w;«f 'jspwra I 

(b) ®rT?f»t?|s I 

9. c^5f®'0 siT^cgrTtsf^ 3fl?(5ig ??r“ 

(a) sn^irg i 

(b) 5n9n?f ®?CTi I 

10. 'Qw^T— 

(a) nm I (b) gw -to t 

11. 3^ (near sight) bTST w«r^ mw ^— 

(a) I (b) I 

! 2. 4“C ^'^®T?r ta?p f3i.1f>r. <3^ SW gcoi i£i^ 'Qsr — 

(a) m I (b) 62’5 i 

13. 5i5ft;?na^ trH— 

(a) si^T9if®?f. ^\ (b) ^nsR #si 1 

14. a«rsi PI pssrta ■w«r‘ ^<h, 

(a) c?it®?nsi I (b) t«m<snfH?rR i 

15. ?!ta (cosmic ray) 

(a) «n5!sw'^w i (b) *n^c?r sigT»^Cin i 

36. '*1^^ ^;; (capillary) ^iw«T Bfc®! csiwf sr;<f w 

'3H wi — 

(a) mm ^rra^sf^sw?! i (b) 'e^®ri i 

17. srM;;t^ grs fsi'BT?! ? 

(a) OTSf imk I (b) =5^ c?g^ i 

18. 5!ot 'Qw «»Cf«rte 'ssfpra— 

(a) f I (b) 'A ®T«l I 
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WtH vs 


[ 31^ 5*( 


19, «fT^ &5t?l ^— 

(a) I (b) ! 

20. 5im;c^ ctf?: ?fTs>ra«i ^ -- 

(a) sffwif I (b) «rT^?rc?r^ af*«c i 

( 235sk ) 


C^* 


•5fr*i"vsrt^’l?, c^: f^?i, 


C«FCT 

«rc*t^ cw's^i 59— 

f-^iT m ?Rm W'a?iT «m:^ vcr sfc^*^ i Wf i ^ 

3«It5l ’rrait VsH vsTTi?]?! siT^r WM W'QfTT ^ • iflC® 

^ I ^<!n —tscm 5iJ?jiSr ^ ^T, to f«RT® ’«fT^C5?I 3^ C51C^ 

«ite -me?! m I a*?? m?5*f ^^13 wrsil ^'em ’ici'S c^;? nran 

ac®ia W'Qm 5?f, ^ ac^ra Cii W'e?n c^rev* ? 

lilt ai:*^ ^isn mj? ?rvs®|s? cw sp^ ?R:<Sii mm to 

“N 25 :^ ? t£iwi sfpn 3 tmr?j ^ vsrnien^ ?if»5i ^ at»*r ms us^t 

I5C2T *n?r *£1^1^ acm af^^to 1 <1? at^Fto gf*?? csTt**! 

^i>K3i atsto m 1 w ^sriofn yffs ?n^ ^®fr4 

<ito I <£!«Fi ac^ra #f ?rs*|q ^ #s} gitoto sjw, ^ 

sjc^sg ^ ^ ac«ia c»n*f«i m*? 1 to ac^a airo a;*r; to ?n;<s?f ?iH 

atoto m, wm tow ?r:®?i aH atoto m j 

esn^ ^ato vg«pn? atoto ^ to <5tw ^toh a?^*^ 

TO 5Fl ’HK • ®T5T^ EKsra m CTO mm mm «fTTO TOOT CTO 
^ acsicaa ?i«& ctNT I »£it 5fRw ^Fraca af^sto ^spa^^ ^ i 

tfjaa TOT TO, TOT aesa acsta to f5 5?r ? tott ^ cro m 1 «rTC9n?i 

«PSTq snea TOO I mt[t ca to cac^F ®nc@n atoto 59 ar c^ tow «toT 

£*tTO » <1^ «iTC3n ^«TT ^ CTO t5to?i ^a?i 5jTcsn «na!«® 5C5 t ?ic«?i 
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c*rw ^ CTW I ?R;®3r srtsssi^f^^ jTf i 3f 

sicsTC^ ^sncffTT ‘*iwf ^ c«n?r> c^ at's^pferi ^ »n i ifot 

I 

mR ^ ^ yn^n ?i® i jtiwt >i^ mii #si ate^pfsi^ %< ^ 

'RCSf CW^ l 5Ke^ I C*!IW ^fi 

w^ TO I i£^ ™:«ti[ sfj?ij^ at«f^ ^T 55S ^ I 

t5F*5^ ’fratf 5 ?Is:K?P, ^ I ^TC5?J -^i^rt^ «il^^ «PM;i5 ^<S?I 

pf«rw at$f^ CTO' c'lsi?? i^i I w v£i?i5 %'^ #sf cw*! 

am >pi^ <pra i?T?r i s?&n aT?Ff trisfi sf'&iTi >i(;^<i ^i?rt?i ar?R 

^ ^ I 

^w»r<ariCT* c^»T •ft»i c^<«rt^— 

si^fii5RS<is w«n?f i «fW4 n;;?[CJTT £ic*«{, s;?pc®m 5?«n 

«iT« \ 5m c^at sispsn:^ ©n^f ^ #5!5:i ' swsr sbs:^ c^ sto 

w*iT« ^ ?}«f^ cw'8^1 sm I 

1976 5iic?r Sf;9n^ siTC5i ^nwIg^-Tii s!2a^WTiit6 sispc^ra snt^^ c?ns 

w Vt 5ita i9C5ii;^ c^rc^- <3n si^ ■<m;si«56i ^sm:;?, a;t«m1?i 

sf'^ *ii4 c^»i ?tM ci^ I 3% ®rrcsi, ant 

1*5% ■'S^i^rr^n !w; i sim *};fffT5F®f7?i aksiTi ^!«rp i 

srsfl^ «n»a<3 t?p^ «fKf I ^ i;«2f{:?p si3fi^ ?fT^ ^TTe^t ^ ush 

«K;?f CTR> ^ I #st sfTw^-sj'w^ ^f;fwT 'G sffffiii ^«i fHT f^!?r$ 

^ ^rm t ^wm ^ (scattering of light) Dt«(T en^ 

5mC5!m I si5fC6i<5 srifO ctr^i I TO sn^^ t«IW PI ^nt^TT 

atvs^FfsTs 5iw ®rm i cal ^mc®! sisf^ic^ s^s\ i 

ifw (?R ? 

<ii 9^% ^flTE pw;;^ PI PI ®n?r9n^ aife? a?i1^T sifs^CK? 

i£i«rt t?[?^ 5RSI5 ^ ^ 6lw <6 5i5f®i a^ I pr^ sito a;;?«m1?i sfs ^rm^snssi 
5tpf P^ I ? <£^ wiR;«m ^ wm f<wi»ite ^^rcn ^mara 

^rri Btpf m; fiT «rppRf w(m tfw®) tariff k»6w siwjt^"*! ^ i pw ctw 
&P25 snrom^ =w (gravitational force) ^g^Rm ^ i ’CtaRft 

fwi <0 cawof ’sk si7TOs^®t ^ew igiw71 fim 5i^ 5!si?r «!;^?i KST 

mi WTm mppifem?r msct c^ «rm^ 

«iT!r mjif w ^ ws tm 1 ^*i a;!«Rl?i mwff m; ^im mm 
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[ 31%^ 3n 


5C5T Pic^ vfTCii «fT®7 ’«iT?r i «fc^ la’^nw ^ i ^rra 

^ ^ efT?PT?I ^'G ^ 1 5rWTf^*l 

^ ^ cstcsi *n:?i <rf*(T^ sj® w ^ ifm ^ 5^57 m; 'sih 

<jfT^ sn, ‘^«r«j1?r srr*frR5^"«i ^§7 sm ?rrK 1 r*s «W5T 

5C?rC5 I *0 ?rT'*fR SI^; ^37^ '^gsRTW ^ sn*m^V«I ^ 1 5 ?;;^^ 

ara CTW m; 5*5 'sn’f ^?i 5C57 ms. \ c>[W <ii«R 

a*®;® m5T'G k»s «rT^w ^ 1 


R®tH-r'1«t’f, '-fC^^, <5f;i^j'»j-7oo 009 


»t^-^ 



fiTO W5t;;^5ra 

*rw*itf-t 

1. 

if;;?RV<«i ^!3. 

2. 


3. 


4. 


5. 


6. 

C^S^a, 

7. 


8. 


9. 

!51GfT#T^’l, 

10. 

CfifSTSIR!, 

11. 

IFlfefltSlT l-m. 

12. 

c6t5lt®5057, 

13. 


14. 


15. 


16. 

C3®! 


jTTsi sit;?r #ii:?r *i^ff-^5;;$f§ ^wrw 
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17. 

18. «fii:si^Tf5i^, 

19. 

20 . 

21. ttSR. 

22. t-^ser, 

23 ^Tcsi'i^^Rnsi. 

24. C5I?3W5tFf, 

25. (*f:^ '®tI:) 

26. *Fc^sn?F ( ^^T?f), 

27. 

28. ZSK^^SIPF, 

29. %cm 

30. yj^Kir c#^ ^»era 

31. f55i^Tsrr^§, 

32. ^iiraitsi^ra, 

33. 

34. 

35. 


p 



s 


H 



itn ntfw* 


31/7, Mt'&, f^if-713204 


1 (a), 2 (a), 3 (a). 4 (a). 5 (a). 6 (a), 7 (b), 8 (b), 
9 (b), 10 (a), 11 (b), 12 (b). 13 (b), 14 (b), 
15 (b). 16 (b), 17 (b), 18 (a), 19 (b), 20 (a). 




































■SIU5»I ^^1% 

TO WH f!7«r% m ^rrs i <ii«fTOT «f3 ^ 

ill^F?^ 5fip^?ftw *1*5 W W5 I I£lf^ ^CRJ 

(i) 5*" X 3" srrc^^ ^iW $^ 5 ^, 

(ii) I* mm 2" i?F^ ^ffi^tsifyj^TCsra 1 ;^% 

(iii) ^nffc;WH?nc5j?f ms, 

(iv) 6"' TO ^mm (16 S.W.G.), 



^51 

(v) 1* *fr$ CTO^, 

(vi) >si^ !:5T& trr^(?Ri t*i»s;;6T spn^tasi ott^ (CaCl») am 

25 am, * 
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vvii) *9*^, c»rwT, ^ I 

- swcsj ir ?PTO g^?fT 5T?if$ >n5TPiT 9nta <£i^ 

«FTC5?i ^ ^ I ^ twc^ ^tcri 'Efn^r^fsifimcsra 

‘>17^ *?K3i wwi 'srr^ Ijk® ?pi, T^srar ’ra*^ 

(PlPz) m 1 «PTC5?J ?fTC^ 

®j-jl«?QWH?IIW<g si^tfT fes ?1W ^‘?l 5fT57^?lT ^ (W) gt^^CfT te 

5^=7 I ^sTsrra ''STcg?^ snci (G) ^ ism ar^fi^^ 

f5mw;;’imr'^ ’frssn ^ ^ (MjMa) ^i?i i fserH^T?^ >?;;t^«rr 

51^ ia?isf$ »f$ ^5tcsf?[ (S) ?i^ >n^.^ wsrra T^iew 

^§^cfn ^1 

^Tc^r^ viCffT ?nf^s ^s' ?pn^t5^?ri;,-! r.?|5T^^' (CaCI?) <it-s(t 
|^? iT « ^fsfi^ tr® sjcsi i ■5Tn5i;tsit»'i?rKsig[ t^i:c?iTli? ^*fT W'G?it i 

*i'«R PPH *n^^fT5OT =7 csf ^ritptt 

^ !5T5iT?r w. 5i‘9T?si^ ^ !?nT5n^ ^ i «q«nw c-imw 

$:^;z?ii i£j^ m ( ww ^sm\ ww ) ^ i <ii c>fT8TO 

i ^ ?K5i p»n®rr?i $^?fT *f:;t^ sf!^ ^ ^rm ^ wgiCT-a wsf 

^TT«i;1siifw?iiw<T f<a<Tl^. ^trw ^ i ^5nT5T:;f5ffi7^ lint's 

«rTJF5i^«( m ^ cw^tri t^s3;?rT?i ^R'O c^n?? ?rra ^pafi^ 
5T;^«pf15ir I i?wTi?i t'Jcarr ^ c*?™ «fm c?c'*f »f!?jsn«i f?r«f^ 

^ I ^sppfj, sfHT 'sM to ’Bflw 5n*oc5f c«n?F c»^F®!f^ fefto to ^ i 
Sfsrli^ ^TCWRT ato«f C#f ^ *W?$?r to ??lfsrs l C^SjWT ^S^(T£fl?7 
^to ^ iy ntf rf y R^ csn?n^ 5f»fT ^ i ^ptts^ cg^Kn^' ®f«fi?r 

cm^t«i ^ 2m “f;jRF TO I 

«n1^OT -<t:to TOa?i -^to*! ^ «rTC^ ?is?i!^ cgh ^ i 

^»nt»j ^tm* 

♦ "itorg c^w 

« 


6 



^yrT^-f2ie5TJ?*f?n 'T:;;ti> JiafyfjH >WTm?r i cs# jRjrrr w;;?^ siarRr 

^rs .55 f555 ^sfm ^ ^ srsf^jiH « 5Tsn*iFr 

.a-TO t5P5; 5^ m I 

2f«im ^ 55T5«t i <sik .55^ 

5^5i7T**nc?r5 ^ 'Q^PTW^ (Wassen) .5^ c'sk-^miRf^rw i 

5I5 sT^iii 5^jt^ .5'«f?r 'srrc^np^T ^ t 

sf^ij ^ csf^ w, 1821 mc^r 1 si:^5 ^«t 5m 

g c s tg g f 5srRm5 C5N 1 15^ W ?5»5T^ 55C^ m 5555 OTmImR 

si;^ 5155! 1*55 mt-JT 5T 1^5 C^femT, ^ 515551' ?61— 

“m5rrc5S' tat$^ 5;^3?P5 t ^ 5*51:?, aw gsw 1” .a^ ‘afcsi sw’ ^«i#5 c«ic55 
m*ST5ni«in 515 C5 (?ii:mfam5 ’sq^ 5*755 sr^ l55fa5?n 1 .aJ^ 155 fse^i *'5155^ 
51TO 5TCml»W5 I*??; ^ms m ‘5IC?R I ®*f!?55 *’55:»f 55TT 5m 5!!T3fT^ 

[AsH, (Arsine)] TO ?rmi 5 lJT 5 * n5i5l^ (^1:511^15* C5lii) .asr 1557^ 

^T«J' 57 am »5Tif^, 5‘fi?l5 .35? f551f 517515 a*n5' I .ai:^ m5I5 ta5Sg 55?R5 

•Jim i:5t'J! mwi «ier5T ai^^ fsita 1*^5 51^ i:575i7 5TC5 ^11 W5 

■5515' lsi^5lt5 [C 2 H 2 ASCI 3 (Lewisite)] .a55l§ l551« mC5fl55S ?5l^'S 
5J5^ AiiESfe®! I tfl5-^ 151*5^ 5*51 575 wtaitaRi 

TOT ^557 1#T C5 5C5 1:5^ 5C55 5151;^^ mC5l»T^ l55 fsil*K5 Wefl 1 

asi75 c55T«n5 ? 5*«n 5^5l?®T i?5:ailmn:55 5555 5 ^ 1 ?? ^ u^m 

5C5 .a5? '®R?l«nR {>l«TIWi ^5 I f55»f .a5 55I5 15C55 <57555 ^ iai5 

5*51 Si®! I 

am 139 555 am =5R;7T»5m 5*7^ ^ .a5* 5sr«^s i kwi^lai a;l«(5l5 

l5l*Bfi 5i*f?qm5 5m;? mnaitaJm 5 *l55*i?t ga csm ar^mi i ga a7«5T vm, 

rRcail^ma 5T«n i:5i:5* 5751515*?;^ ac5 C5*c:§ c^em ?c5l?a 1 

srH;c55 51 m law, ^ ama gw «5? WTC5 5f5W «nw 1 5 I 5 

5Ttf;55 CflR;5*aT'95T gW5 ^57 'TOl?T5f C5t»f aT«?n 5m ^ l5S5WfC? a5tl*r® SEC5 C5 

iRraifmR mw'lsms Wam i? l5^ ?cbctr i 

l5*«g C5# gW5 51:51 mwl^Ta* a55H; 51*? caiw to ®C5 ^5 ata*f *5*^®2i? 5^5 
>rr5T^, p#9RHj 55i5!:;l55T cwT l*w, l5* 5sm TOliiic’W ®aW^ .a5^ al557«i l!wl5*i m 5m t 
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wfT?r frow ^<fr?j«f ?rpn#w tow ^f^ffs^qtsr ism figet ^rr ^ 

10“'‘°gm «WT w cK?r« ■»?5;;a^ -sif^isiT*! nr«i"«Piw >ht$ ^ i 

^ 5js(c?f 'Q^T5!;pi^ 5S]^^H «a^ 5isrr»niT i 'e^’!i:»iJi 

p?1?r ( t^rsiTT^F^g?!) sfctij fe'si9T;;taii:^ fiTtiw i£i<i? !<p^; ■si«*ft®’ii 

srr*nisi ’t?i1^T ^(3 'SioTtsm c^ 5i\s]t 'snOT''f:Tc<isit 55i*{T?i«i 

sTfarra C5c?r sjra 13 ^;«f wt*i i asnt«r^ 5 @r wcnrt*!^-^ sC?t ^cafsgsi 

«nt'ilJ??!s f^RfgsTO I 

PI afe?rT?j siT^ 'G?rprcTR <£ik ^ivsiw ^c®t * 11 : 5 ?^^?, CTi' af§^?t ‘:^ifeawi 
f^?w (activation analysis) 1 t^»T csita ^sntC’TO^T'n 

«I«(^ It Ast£|^ C®^'»3!?R5T.1 5?^'5 ^fTT?I 5pn§'$f^ <RTSl^ *1^*3^ ?4«f?r ^?(il I 

§ctfr< sK«iT C 2 I >]T«fi3«f tc<fr ct!^ It As— 

'Q?rpityi;i gpk >u?TO tficfc<?R i if 3iiT!:=^fsf^ 'sritcJiTC^’ra c?J5©f 

toitw ‘sif?i>n«i ciic^smrciT^ «r[C3fffT<ii vsi i 

«ai| 2TO*5T «£i#T jf«n aiRrT®R% w, 'sn^c;?;!^ ?[pn?r!JT«p to=5«i 
%<k §^-5, sih;«^ ^*a^^>t;!sTQ ^vs w i 

w'|i7 iiiW?ptni? 3 g stcr^ si 7 JT;;Piii hw t^c^sr-w^l Lbutanethiol (C 4 H 9 HS)] 

w (£ 1 ^ Pita 10“'^ gm ’ifssii*! «a<p!§ ’^T*n3«! wic^Ri ^ «rn?p. 

'41^1 ^C'i) ■SITC^ 1 

fe'hi wm^'Q u!^ si^?r f !»f;? consist (diabetic) c^^?i fsf^ 

'5i«pn «n^%^T5l?r «n»fT ^Q?rT ^«t 1 «rT3« > 15^1 ptp^ iwm'^ 

<Q <T ?5*NafT®1g' «im < 13 * 1 , *JfFi5i;8n (calcrific- 

value) c#f I 

511^501 if;f5 3^siT?fR ^Ric® ^ tasR fefii ?Rn Jim c^it^ fstsTs 

mi «I«R1 fefJT?l ST* Wb^, «Hf5 (glucose) fu^sno ifl 

«rTO:»fT ^ it'm 5il 1 

^»rw ^?ritaT W«$—fsfji?! c5c?i trra 550 9c;«f fs(f»iJ—wi' &s!?( 

<5?r;9R to snsi 3W ?9i (saccharin), 3Fn#R^ Kfi ^— 

CgH^COSOaNH 

m ?iTOST-tow1flT 'Sircar *r^ <5n!a«TO tor m s[*i— 

rc^ron^ Wltasi (sucaryl sodium) (C6Hu.NH.HSOa.Na) 
TOsTfsTTO m^SRCsi^ (calcium cydamate) 1 

’nTO«rv& cTOi ’f)rc«f' «iiiw^to (alchoholic hydroxyl 
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1 ^ 51 ijiin 


group) OH” ot ■sw«(* ^rpigcsf^ ^«n 

^*1"® t«s?c$ OH“ 5j;®R5 « 

>irf^ito?i ^5fTti«!!m %«r ^w'i^ itc¥ m\ serendipity 

ctf^® «nti?s?m I 

i£i^ w i£i^ sm^ ®fi:s7i sswri^ 

c^to;s?<i (Ira Remsen) «ic^«rr i tq^pftR c’i^ ^rafi^ 

<iTCff t^sf^s yiyn?itw^ c?ic>«( nir i c?[sir>iOT3 ^ 

^ ^5i?m I ^5i^Tw?i tear i 5rr*nii*r® c^PTir 

Jifra*®;® •'wrw' mK t©n?5 c^??pc?r ^ac®?? i 

dj^k'i ^?5wi^ kstw® Cl <£i=^ti5 ^rfi^ir^rr 

a^fl{:«f‘<^ WH cacKKi (ii^T arcffi iwr, ®lr^ ciiw?? atn«r"f§ ai'Nn 
csii^!; cai i ^^'srci^ 3 ttt^w?i ^ci i 


5®c«(«r=a it«* 


*140, *5{]rrc®5!, ?PT«lWSt-700 007 


a?l5[t«|[l 9tt!? 

(ii^T STRT ^sfii::^ C5f (protonium) C’F’^ c^i^Ta 

tj-TTU^-^tTRi;® (positive-charged) cit«T-^«lT (fundamental particle) csni^ 
(proton) fer ^jf^® i ^i^c®:TC©rCJra (protonium) cWk?t ia^^sna cai^»i 

iTci*' I 8n?T ci c^pi^r citc^ c<p»&iw ijtiw-iwijp!!;;;® 45*11 

CT'^'© 4»'«n (neutron) i®'5ith <!nc4i \ ?Ttc®:Tc«f*T ^ 

=T4 C5ltCSi?l C^ss^ ig?l? C2f#f-t!j?I ?WTO q^Sr® I 

ancJT^ sic®5! «R;«r[i^ ibtt cit® ‘'tici ci *mr«i3J *f;;t^ «ft»i—oj^sf^ *c4»g1ff^ 
i£i?rs( 55i<i^ ‘45^a«f’ IT ‘^csTisfiJT sf5M’» Cl c^sH cilPTi ^fiiT*!;;! cW^i imu^f-^iTiwi;^ 
45*n cai^i «£ii? 45^1 W5i5F-4!r[*rRi;;?f w (ncgetive-charged) ^ewsfis? (electron) 
wt«{rm [ C!^ ’Tt’«n#c?p^ ^ csitc^m yjwr (atomic number) w 51 1 

i®'srR iTw 4 c»r 5 n*fT?f«i 5511^ ^wbit^i^ wi^^rsIs? it ffi?s^ «fTC 4 s I fifew obI® 
^5!i4NJT 4 r:i awi?s 3Ti"c'ni 45151^ c«fC45 ^csT4P#T sfiTOfn cic® nn?a, «rm *R»f 
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I ^«ptei sr® »RWT«r3r csfrSsrwrra ’iT*fra«t 

fenrcir 3f^ ssir in i 55 i®t« ^5rr*fj stanr c^p-alw^j csjt^wt 

’TCa cw w <a?T ?pc«T csitcsRf csit?®m inn «[?r tfi?p csitteRr n^wTn; csitceRj 
♦RfsiTn?;® ^i;nr«t?r® ^ i cnrin^ nT^jsnnt^f^^ nw 79 j?’Q?rm nlnni c^g1t?ra 
82 c«fc^ 79^ wr^TRi ?Kn cwrt ntan® ^ i 

^5T^n '«3^iTs?:1n ^m^zm n?nn<i gi’? ^ *fcn n?im; c^sinsne 

<RW m ^nrw «rT<rRn*n^ csnto ^ nrnrnfiirip -sifg^'n 

c®i csitc^m ^T^nic^n «rrf^ipic?r^ jskbt tw cnc*? w 

csjknn ?«it^ n?f5iTn;?r c^pglcn fn^n n?«nT t#5n J^cn^a n7?isn«it^iF m 
sic*ii ^ nT«r«Pi wnr ^T?r in t fenw ^sn wc® nrc^— 

^IT^CbaTCSfpnj «n^OTTC^n—carc^rlimTSf (protonium), T®^§Tf?raTn (deuterium) « 

(tritium)— ti#c;if n<njT 0, 1 -a 2 j^'a <s^ afsfi?! 

*i?WTn^c® csjtfn^ W!?i «nc^, ^^^Tcefcn*} fs^. t®;:# 'sn^pn- 

c^n?i 5rc«n ‘nRrsn«ff=^ ^ c^ph £I¥i?t «rn?f in i 

57*at® fi?^ >Fnw' «rrc5ifg^ia nw^-f^enfiinn m t^*ni ir® «iTC§n i 

‘T'^ *iTg«ii m n?WT«T;^ fii^n —pin;;f»n! i£i^#?i «n«fH 

mK m fi?^ «{'l«(H5tn ?C?f I ??K®I ■Jsit'i ^le-WCn?! SIW^ i£l$ 

'iw nt«R*N m ctfcna ‘sww'-!5f®niTlti!5 ^ i 

f5. f^. ^t^’ii®l'ri, c'lt: «®i^i f%»!l**i?lfli 



(sry^9 

sw 1 V <£(!( v&Tc^ -m 5:c?i «rTc^ ? ^Fi?n?i 

fa<ii>Cna?f ^ynwf»T< ^’tr'fW k- h ? 

^i(ir<ift«in, 

2, iar^«w&i 'SRTTvi) TO i;f)f<^ ®ri ^ ^i^vi i?f^i i <sis ¥T<t«i / 

CfVRTC<S<^ <['Sr ^ <it:c«^ 5ns CSS^I i 

3. 5r^iif1*i&'a iwiij af^ ? iis srcsfj cs to fro- 

< 9 -^ dsi^ a<*«f W’in '.m^ a^piK^ !?t?r?«2T r 

Bajwnit 
-^fl|^r8V700 024 

1. cs >1513 <w«f' ^ xiia liis? Most tsh^^i ji^ 7 arcs c>!^«?!i:4 

caj'il'f avfT«j' <«n ^ I ^ ^nasnci ^rrsHTt aw lOCO^C <t ^ra 

csf»f *raT ^ w I iW siasfTffTS >K5F BTcas a^s«i i c^cfi^, a^t^i 

^4s <RiC'a «as< >R:4"iats b^n i >n?n7ij 

^ 'iica *n^ fR®4TO 4SI i 

TsipT4,'^s>iC4 (i) m (ii) TO <i —isk ®TC^ w ^sr 5S i 

^lirgfTiiir !ssn4;^ij>j 'S!?! <i >iJi5'ac«f <t a1?it<c»t m ' 

!>1?eTC5IiTT^ ilt fWTC^ ^smi^ I flw ibOO^C 

4Ta 7^ 4?lC^ arcs i tskus ?FTTO >iT571?I3^ fisl f57Sl^T®l 

•HI 5S I 

^Bf®rRj% f?isn4:i>fs>i TO <T TOWFsIs a?rt«f's 5!^*«it»i^ sr ■^^sa® ^ 

ill I 'ScsTRi^, siTra:c.i>nt$, ^pn:$?n^ aifT«i^ la^ i cs 

c«n5i «nc4 .n 47 felg ^ i^®Nr t?iTOr6ts>r ^ 1 

f^sTt^w aWi^, 'SrTswtew a*fT«f 1 

«w TO ^sm mk isa;;!®! ^ 1 

TORI \9^-m i3T>fTgf'«5 8 SiO2-50 zm 70 ®T5t, AlaOs—25 
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35 «m, TiC\—1 ciiw 2 wr, FegOg—2 6 'sn i mm& *iT?n^ 

«nw CaO, MgO tp^ i-WT!? \ 


'5i;«n^«f 'Q ^ wst ^ > 

2 . sfsrai:^ ^ ^snw ^stw ^ t ^5raz's?r 5l4 

3}5i5r ?ps to 5p?IOT ^^f<PT$1^TC9f i£l^ CST^FI^lT ^ ^5nC37 I ?[C® 

^ ^irsFFsl^ sic^rs^ «iwt i ■»it?rsiT«f ^ f^?<rT 

ac^T-si to ^—?7WTP? w'sit^ isrr«F,®rT 'stk^j i m tfm'f 


j:«os 'W51 ?m«t ^ m I ^iT^TOT msfk 

■ - fX" 

^?<WI&«RI t£)^ ®Faft'?r ^Tw^i ^ i?^^<f Wf fJT®^ ^?I I <n®^ !I?*fT^«t?I ^ 

(£|^< 5p4R '$T^ -^torpt ^ I 

3TO?^-2PTr?f«i ?[© ^un} ?n i ?ic<&si crw ^ 

^snw I ii«pf ^ t^ 55, '^«R ^?r 5® ^ 3 ^ ^rtc® “pncii; ^ 

c^RSTT? ^ JH I ^ ^ ^9i1^ ^Tswsf «if<5rrc«Bi 

W’Ri TO?i a^'Q ifijc® to ao? 1 c^isfisn 

cw m .a^ «r?f '$RT .>^ to ^ «nc^ ; ^srpTRf cw c^ ims 
^TST^it^ ^?r ?rm » 5g1«OT‘r^ 'sn'^aa'osn msm 

SIC$ I ®rR'8 ^fv^lvint^ ^ 5C!T 21H I 

•a cvn?? 5’^ cac® um ?isc?i 'Q TOii wr ^?i»fFF j 

sfsfte a^?i c«r:^ ?m ^mr^ ^ ^-tarw ^ ?nto 

to ^ >f'?P^®l ^ I »(tST^a fiRlto ?TT«RT?5 41^ 

«rTO:9T tf4 in I 

wm\ trnc^ w^ *fr3^w, 5 R«i a^ Mm «nc^ 1 totwswi 

mm in^'G «fTc^ cgntflsr, »n«wfe5, mimm, 1 

8 w mfn ^ ?m 5J3P ^ atfiw^ to?rT ^ j Mwm a^ mi 
?Rr '5R;?n?ft ^ ?R3:a?r ?rnn 

anw srTC4« ^i^qsnw ara-^sRr^i^, '»i?i mi ^swito «into, c^tor- 

?n^, «a5{j?fjp 9(;;?ri?n ^%m mm to ^ ^ ^ror ^ m 

Pi«irf JTOf r 
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3. mm 1328 mm «rMsf 0wrt*ii5*3 ^ sw i««p#v5 ^ \ 

«£^ sr^ csw sfw « =TO;®i?f 3*iw»H i tiw 

?pi3iT$ 2JW 3Tif?^, mft, sj;^, ?prT5^, ^griw^pr' aii-atff¥TW SR#r5 i 

^ ^f3w ^'S f^wf^r 5fi?w, ^Ff%¥t?l-700 009 


<R? 

aw ^wtirn—»4if«i»r 78 ^ 

CWi[ 23c-t ’l1§RPt^l74^f?( “fsrl 9 '«it?rte!^ 

»i^7l 6^ 'stfFrt ‘55rsrtsf ?fl5r?8c«^ 8 5T%5r<f c-i^t*NC=^ ‘?ist^«’ 

3rpt?:^f-r c*iii 

-<5^1 isnrN ^pciR I -ii- '®!t^tii 'srr-^t^" 5 site^i 

jr:^ I ca^Ww?! ^icsif I8 9!t^sf ‘^tCllff ^rfc'ef’ ^?I 

I c-tc^ nfilwi '»it#f^ Nitf^ -ic^ ‘‘»!^?5 wf^^l 

jt^0iliafR,?[ ®t: c^tc^tarsTf**! ^ ot^ c»nf i ^ ttfw 

^<Fq* casltw^ ®5t^5T I I 



<w c^K’P “w« ’mm” a fgy tf ^w eR>n<Bm « wiwmfrm ac^wc?? 
’HfT?i'G c<if*f trosilsr® CB*^ 59iw • twTPRf t^it^ §a?r '5iT^w**i1?r aw 

m. ^ffsn (wm tsk, m[f<sFMs^ tww, c«fw m, m.^ *p?f, •wje 

) ‘m acsiT ^nSs^'-^'ftlSf^npRr «rww wmcm mm i 

rnmrn^ mu ^ hsm a??w (?^ 23 wn 5?1wt^700 006) 

?nc® m arwnwi aw ate® i 



¥t4^ *ratw--4Rwc<iTa^ 4i 

fw*» nfi«W •W •fSlftlfai •»»« ’'W lTWf¥ i5. vfiw^ «W 

rnmm tin «^^rtclw m% i 


WR ^ R^iR RfsrRw 

1. f^wfW ♦ftW ‘®t5? 'Q f^=f’ »l®t5f «Jft^ Stfl 18‘00 ^1; 

^t'irrt%’f -ut^^F-sttfi 9‘00 I »rr«fNi*r<9 fi: wrc’f n-ten ^n i 
2 *tf|ipfii *rsj9{*fc^ >2jf^^tt*! ®t5f « R®t^ omn wl ^ i ^t=i 

>nf^ few ^tf^ 19*00 I 

3. «tf% ^rcjfsi ^liatw nt*(t?i*r5 ’ctiTRi 'Sit^^ '^r* ^f^^cif?i >iJtwc<F ?(«(tltf« 

*n<9* »^tfi>i‘-iw 3Tt*<jc3r nt^tt^i ^ is ^\ cnc^i cnrs 

5f«<rr»n5 naw^ii ^f*rtc® ^ i viRj «f1sTfw ; 

3JWI ?pfn I 

4. fewi, fll^, 'Q a^ '2ff?F^*lf54, <5fT« f'H 23, atefl 

§1^, ?Ftwf«r|-700 0061 {??t5{*5S-0660 ) CStf^^T I C^'W 

<^5TaR m 10-301?) c<*fi:^- 5 feta (-if^t4 2fei ) -sicai iVt^ta 
^^»ftiic5*a 5IW *rtw«, ^ ata I 

as^ffea 
fa®i^ «if^ir 


«ta^sita «>ff®^ta cawascifa «rf^ facawa 

1. a^a fa®t^ 'ifaa? *itaFtfii^ ‘star'«laista’ *{r^a-ta «{aarrf^ «fcg FaW^j-faaa^ 
vifflsr taaaa^ fMwr «fai atsfifia atr® afaatataa a^t'Sf ^ i a's^ai faaa aa^t ^ 
a^sfcatai ^ta a<al a^l tsicat^st 'fla; cntfefij|^ 1000 «*rc^5 ^Haris^n niafl 

I <SJ^C«ll ^ (aburact) ijaia* aPiatCW 

I «TaiT« f^car i faWa wawa «fam cw , w 

j arWcai atfifla i «taaitff ntVrata iWtari: a-atwa^', wta'«fawra, afla fa»Ta 

j nfaw* t^-23, ar^l aWfa* Stfe, asN^,t®1-700 006, t 55*0660. 

I 2. «faii 5f«|iS Wfll C»I’'H ' 

i 3. Wawa astf% faca ^«3t«pca cm) «tcatara ; 

I ifes atasw sl^.aaf astt^i:® ^'caj ^ca \ «{ai:ai ^flR® c«ff fea^ 'swatfl 

j '?6ai at^^a i - !■ i 

4. latacai >rram«(® eaf^afi « arf^afi®i faafwNa faffi atat^ 's *ifa®lai aia^ta a^at 

arvfla i nfa^tata ^tra -larffe afs^ii n:m laltapcfe 

“PFfi? 9 fit® j|ca I ^sfacf artw#tr®^ aia?ta 5ca i 

5. «iarafa wp oaacasa ^ta f^anai ai atasc«t itai aa ai i aca ataai *rtefa i 

a^aa «taai ntatal® ya'aa aiittat m i ca^f^a^a aw ^ w^*^- 

t^-icaa*tfila<a « afaa'^ca awtaa^ a ^fwta ama i 

6 ‘®t5r« *f^a5ta ^ aatcWFata 's.-asi^ an i 

Sf »rwtaap 

ww'sfwwr® 





■ . ^ . .. __ 


14 

2 . 'W'9 « ■t%--ilV8[Tf^pW» m 

4. 

5. w»<l—vrtrwi 

6. -~l»nrai!fm’(t •fff i" 

7. W1^ %WE4l»5rt«( 

8 'iriw c^rt^ (3 “ifv nn 

9. C«t^ « 5|J|W»T« 

^ itai 

10. «if%il^---ll5nprr4 ^ 

*' 4 ^ 

n. tw, ^41 

12, f%Wl, 2« istvsa ^Ft4 ^HT s fet¥l 

n C*^'l fW—«|t5t< ^*11 j 1 so 

14. c^ii\ : 3 so ^Ofl 

15. 121 m.'mm) •? t r*oo 

16. fi^*ttii »wc4i 

. * fwi: 3*00 

17. «Wl»Rt# : 6*00 

18 . »r?4nrrir»--^iifim i 2*00 ^t*i 


7Z 

116 

88 

80 

104 

95 

120 

173 

no 

76 

80 

82 

205 

341 

224 

61 

364 

74 


( 


it 


> 


■ . . , 3i . „ .„, .^-. 4.- -4,^. 

TWR ♦fTIW 

f^23 4T11 W, TOO 006 

c^: 55-0660 

4|#^TW *fftC4n*4 t *11^11151 'llt't <;i|TV f*i: 

17. »fr-700 072 

emu i 25-1601 


1 


'Q 


6, t?T, 1978 


«W1^ ^*tcifl| 


JT^rhr^ 


*Rwt*fr 




^fhff^fn ♦if%nw 

«IWJW Wf 


P-23, Wtwl ll^ 
^l'^WlWl-7CX) 006 
<?rt*r 5 55-0660 
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'SltflH' 'stsic'® 1 

249 


’^TfCOJ?! ?|rsf1 

251 



c^-C'Sit^—sp^pr 

256 



*fti? 'e *it^'«t<Br:ii:5Ri 

258 



<?ih*i1^ 

261 




266 





'6 tesRN 

269 




273 

VffTOi^ 
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*Btsr «1978 




im c«T^ 



C3J«t5f 



276 


287 







280 

5nrfs(tH 

288 



5(i:®!ff ^5t^— 


289 


283 






(£fl( 'Q ^!5?l 


294 


286 



295 






1 

1 

*1 ’{CSft^fTt^ 






iUWW I%wl5^’*f5i ¥itiwrl, '« 

wtcs? «iw ci nji« ?itc®t»rc^ip 

SrWuIW uii¥^ <tiwt5r 


7, wtl "m dtw, WWM1-700 026 
OftHt 46-1773 



« 1 *» 15 , 1^78 


• I ?A NAME TO 
_> REMEMBER 

HAVING VAST EXPERIENCE IN 
MANUFACTURING QUALITY 
W^RE WOUND RESISTORS & 
ALLIED PRODUCTS COVERING; 
A WIDE RANGE OF SIZES & 
TYPES. 

CootiDuoui period of supply to many 
major Electrical & Electronic projects 
throughout tbe country. 

MADE STRICTLY ACCORDING 
TO ISl AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY & PROMPT 
SERVICE. 

U^rtM for Details to i 

O.FAXfiANAVlS k CO., 

I9t Chaadni (.hawk S(. Cal€BUa«72. 

P. Bo* No. 13306 

.^honc : 24-5873 Gram : PATNAVENCI 

AAM/MNP/O^' 


m 


Type—VT 

Resistors Soiderable lug termination with taps 




r 


Type-VFP 

Resislois Ferriue teimmation 
Fixed Value 




liit 




~ Clump termination 
Fixed Value 






Type —T 
Toioldal Power 
Rheostats Linear 




Type—RLT 

Axia! Lead termination 

Fi.'ed Value 





























^ 1978 4 


f5’5-^t5T5t?J 

«irti ^tcwt*ti«otir* 

'^fl-SJWCT ^WSCWRI 

^s^mi 5?;K 1 aT«fte5fTC^ WS tfl W >i**5«I I 

^5j, <s^ t$^;-?FT»r,CT^ *i«if®c^ c*^*Rn?i 

yrm OTf I 

c^un cf^ ^ CT, «rt%pni c^ -iff^ "siW^ 

c«ic^ uw* 5^wrsi'« *131 (^'>fi— I 

^ ♦iar-^sT c^ I f^ffes #r^*T5a? p|^ 

*IW ^5!*l apjl c^i^j •r^ «wt^ (1902) 

«rw ^flvi 'iiNtw '•K^r «r«m ^fi '^K^iflcsH ct, ^ 

^f ^?r «n%?^ ntwttar upifs ^if. 

c<m ^ Mwnf ^ c?«ri’^t?i c«tw c^t*? ^ 

=n {sic«^ <*fr% if^pl) I ¥h«i (growth medium) >rjflCTJ ^ff) 

--_...r- r.j. ,;_. rr- - 1 - - - - ■ y . z i - ■' t' 11-- I '' . .. ^ 

••fv, «fd gN > c * ri ^» tt 5*«RTO, t»r»fr 
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wm 'i %if»i 


ntfTtflf TO nfw I 'irr?i 

«ii^ c’fcg 

’PSt’Rtif 5K?(f|3!, ?1 'SIC^T^ «£fCT?^t?t 

sThs I 

‘^^f5 C^ c«tt^ ^n{< 

f6=?- 

^5t?l (tissue culture) ^tcsf ^'Njl Cfo^l 

I 

f^fr ^t?f5fTt=r®&-‘ii?i 1939 >ft^ti:^ 

^Hf-f^arfjft c^t?ttt^ <il^ 

I 

-trsTt^ «t<w wi (pith) c«rc?p 

f%C? -r^ (carbohydrate), 

(inorganic salt) ftra ^'sff 

^laisr sfr?i-?(t«(ji:^i?i *itcrwi <iR:<ni i 

fwt«itiri <2(«m 

W CT ^ (rissuc)-?! ^«T '®tC?P 

^ ^ (callus) I 


[ 3lV»f 6^5»p.<fTl 

^ =Wt»rfc»R uwt 'iR'IS 

csrtfsf^ c^CTfjj s{T8 I ^t»T3Ki? 

C5rtf%^ c^ 

nf%«n5 m I ^*rf5c^ ’rtfiJc^ 

^ ?5i:«! c^t^tcsi^ C3fif6 rt<tf 

^ I 

^fW« <iJ^*v <4^ 

^ fTs'*t 

?n, '4T' ^<3 'SKStC’P?! 

Tf^ flc^ 'mnt\ ^^1 I 

^?Jt^ C^ ■■jf^ ’TtTO 

(cocoanutmilk) C^f-rtcsil «I1^ 

C^t^-f^®t«rsT ^5Tt5[ 

^ I 

^ I c?it& ^-'5lcn ui^ ^rNj^ ^’f 5^1 

— 2 / f^3l 

iF 


(^) 

'«ntf^ (I. A. A.)— 

(wrN) 

(■?() ^ (D—T?ttc?rtw () — iOO f^r^fitfsi / f%i»t?F 

—160 t^t%>srt^i / 

c»rttwt^ ^«f Wfi> — 340 f^rPrarhr / 

— ‘ 4 ^t^ 8 f 5 i inr^ (agar) I 


^spsi (‘^’) T^«fpif5?f ^Bf ^ c^ ^«ri ^ I ‘^’ ’«ic«pp«^ 250 

cw ?nwi—^ fKt%f»f?i'hi rfc^ (^?rceRflratif srh?) 

*^’) ’rf*<K5i?i ’flw ^51 ^ ^ !Fc?j df «?i I Tf?5^ 

I ^t*t '« wt*t (Sic^tcn ('sid^iop® 

CTO w nf\^iWc?( c^ f5^- >rtftwj) ir 

5Ft»i^ ^ ^JTi ^ I vjQ^inir ^ c*ii5n 

(igat>-c<rf¥%irt>i (ugae) acf ‘^f^- 

imPPF' «RtC« (solidify) ^ I 



'51^ «?9ft?I (epical meristematic tissue) 

"Tv-f w:*\ %? 

JFtCmt JTfTO «2tC<P*t ^ t (il^ 

!Ti *ftt?i <?i«r:?j #tTr^-srH«F 
‘«Pt®tT5t?l“^’*'if?l f%^ ^9f I 

(ultra^’violet) «ltR| csK^i C1JC^« 

^?i! I ^Km "srtcsii 

r’ffk? c?p5ii ^ ?if% 

wl 

■fftni ^ ! liitj ^ ?Fh?-f5!:¥ 2VC ^tn- 

3{t3rr^f =31^1 I 4,8,12 'o 16 

c’iic^ ^ ^'^f6 jftrsp aRt^c^i ^1 

^ I to C^t^ ^5l1^ ; 

^fl ^’a I 

■jQij i? fS^c^s {‘^’) irhcrc^ 
<^31 ^ 

«f% W\C^ «t^ 3!C?l C^'Q^I ^3 ) I ^ 

3SJt^tCJl3 t2K^J«sf6 C^sT’f :^«f3 

^ ! KlC3 flC3 '5{t^'^3 ^ ! 

c?«n c?3 ■'9 I 

5rv’*^*f 'sltTl 53 I 3F¥l5C3 -S ^i«| 
^ ^<1^ fefiDf I ‘f8^* 

^stntoir’ ^ sriw ^ I 

’tlt>»5t3 3^t3^ f6^3 '^^’55^3 

C3to3 WMJ ^yrf3*9'3 

^ f%T^ -. «rW3 Sfc® «f«ICT 

*5jt^ «fC'« '®t’t 3Rl1 53 ( -‘-^ 

«JJP) I *tC 3 [ 335 

*r®3 4% { 5t3 »!t^CSFtC5C^3; 

^ ^%toncto 3N1 59 <iw ^ 

^ ^-31 rr^ri 


531 wr^ ^ mWn «r'3«f»fw ^ 
%a[ *TS3 (?fi-ds[toFt5 fl«rt9’-'-!j 

(—38“) TW8t335 3^1 53 1 ^ *t5?Frt®lt»t 
«r5«fe5 (filtered) «tlt5tf^-^ 

^f3C3 13* M3 3*31 53 20^ (/i«5 t|aR, 

<^13* 5W9 ^ I ) 
15f*5t3 ^rtw 3a C^*r ^ 53 I 

’11:3 C^fW’® ’lTf3tf^«ra3S' ^3 

TO 5rt5tc^ 3*31 53 » ^ 

'to’SK^ Of'^fl 3*^ 03*103 

CiFmC^t^ 3*'3 t 1 3*■^^S^ C3*tC33 O^^tOl* 

C^t?:33 5I’v3Tl 03^3 ^T’f 'Slf^ 

5C3 3tO I ^torsfr® viK3' *lt^S»3t® 
(poliploidy) 3^11 53 I 

<i)^t5»t'Q, ^'1® 5TWn-55lt3 

C3 to-3t>rf3t^^ *1^^ (bio¬ 
chemical change) 3C^, ^t'Q 35Tt3Tfto 
53 I 35t5t5 5ftC153 C3*13 

C'3C3* fN:-3*t^to3 *133 W ^31 5C30W C3, ^, 
C3*tC3^^U.A.A) Tr33* 53Cto3 *tf35t*t 
333 3*0 3t3 y£13* *l%^t^t^fto3 nf33t*l 3*1*1 
C3C® 'Jt3 ^TKT*! 003* 

53 I ^1313 3tf f3nt1® 3jt^t3 30^ 
3t^C&t=5l^t%*13 *ff35t‘1 3t3 ^3*v ^1^03 

*5i5*rf35 03!:® 3t3 ^3 3c^ 1 

|i^t3& >43* f33t3*I ’®113'® TO 35030^51 
03 ‘3t3JO’3 3*0^ M^3t^ *1133* **1X11501 
*5(jtf^ C35t303* ^*(0®t5[ *51JtN83F 

«rf%®3 *r}535 u£}3s<2}5t3 ^30553* 5[i& 5f30*® 
*lt5t3J 3*03 I ^«303®3*t ^^5 '«1CTO 

*11^3 515151 ^ I 

3^5tO 3*1*15t053 41*1 ^*rf3® 

'il3*3t’1 'ilito 0^ I ?f5 ^3^ ’J33* ^fl5- 
051033 C>2riCttt|tW^5t^ <?pt3 0303*- 

503 36t3 ^3 3rtCf3 f39pl 3f803 W| 0303* 
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i9t«i« dlwi 61 Tviri 


(Stc^f'e »w 
^cic?) ^ snim ¥tcw =¥w^f? *nic«ra 
^c»i5^ siNi^ ^ 'Sl<!^ 

C5?>tm nt c^i I 

t*raf«fc^ vic^ ’Tsji ^ (lysis) 1 

^55131 c«tt!:^mtsf^5i ^ «rfip? I 
ffafil art>(IW # c«ftcfetsttBf^c^^ 

^1 •?lt sf 

<2tWtf^ i 

^ntCT c^-N crc^' 

ff«f (Wf nt'9¥i c’fc^ I <m *k«i^ 

c=fti:^ 'sr^^ ^p(p{ f^t^Rti 

*1^ srtsT Jspc^ I f^t%a 

C^Nf C^tsfl c«ltd>t¥rtl (naked 
protoplast)-‘«?l 5ics<j t^sj^ ^ffgo 

s?^5 ?pt«rc^ '«it?f'« 

f%c^ c^c^ ‘^U\ C’KW I 


c^ <4tt%»nir (T«ai'« 0^1 9im r— 

<2ff%»r!j ^ nm ^ fsr i 

<?rfw C3FttTff^ (chlorophyll—^^ 
?it»rlyf^ n?r*f) «rf’¥l^ c^ 

<6 :?FN3T-'®t^-^W#S-‘iPf »rt^tPU 
sri^ «t^ ^r® *rtai i f%i «rt%fi () 
'®i =ri I ^ 

I W3 i%k^ 

'sit^5T^«l I ^ 

«rr%i:^ c«frv «tt%5( ^ 

j| g?f 3^ I ’T'tiif®!:^ 

«£rf%wc?^ c^'®?Ffn^t^ (W.B.C.) »i'«}Ti 

lf% W ^!3IC5 1 

f4«tC*T?I 'ST^T’lf^ ®I'*F7 CW?i 

'5rt*f1 ^rtc’t CT «('i5 «f^iic® ^ 
<2rt%w't^ oi^ 

«ft^ ® 

Ji'S^ I 


‘®F? « «R5rr<n?i*i « 5T0>PsTO?f zmm?f 

«rRj'e wf*T taitsrs ?rih c5«#t 5»ict? i ^ sfw 

(sicssr ®f*Njrt, t^nF, c«r?t ?w, c^«f 

) 'm m9 eR??T ni5pp-»ntS(TO^ ^nwt «nmcsn ?!ps i | 

TO ^srtw f^wR <ita^ «PT>69Kir (f*i 23 awT ?rr®?fv ^»t*W5r-7pO 006) j 




(fftfH 'Stuc'® 

«TO 55 ^ # 5 £fT 5 ®tR I CT^ 

I ^ wa W5H t'5?is?k«tji, »i^it!5tm, 

»PPJ7Wt ^Tlftf ?I7T^a aT5l^^ ^Tslt^ 

8TT^ ; 55rrasj?:*T»f*te!???I si*fT frrC^ gjl^ -6 CgiCSRT sif^^ yr< 

«f?»i si«n l^rair-*^ i TOslir 

Wwnf^T w 

cspr^T pm "sif^vi I 

<2fffl’=f f^BStiT ^5'N M%'i>*!tf^'5Jl <jfv|f|'.^ ^Bfgrf¥ 

flf^\>rtN’Sl ^^rcvf’fj W fbpIS’>,5ltf^'3tC^ l ffttlSliT 

I «’I5T^ 'dmi^^i '9 aw=i’f'i ^Bf^:^»R5 ^s c^f?j!^cif?i 

«it\c^»fc=5s^ pit^l^i I 'S(t^ni:»r'!i <f>xi arNps'-f i imin 

«ft? ?t«r(^ I 5(t»(jcsi 5j*fj535l? <£i 6 ^^ 

«t'ii^i::t fM^<5,*ri1wf?i ‘®it5c^'?f'9 ?i? *^ 1 :=^ 1 '2(*'N ¥i3if^ t) 

f ®9 f^a 'siKltPi osa^ i'®f% —“From the stand- 

(medicinc), “HI (surgery) 'Q point of Comparative Chronology’ 

Wl '«?tc®rtl?5n CWF ’It'Q^I I Hindu medicine has been ahead of the 

'Hindu Achievements European and has been of service in its 
in Exact Science* (ija'Hindu growth and .development. (PP-48)” 

medicine has influenced the medical ( 

systems of other peoples of the world. C«iPF ^ ^ '<3 

The work of Indian Physicians and 'Saf»^ ^ I) ^1*n 

Phatmaeologiits was known in jhe ^'sr^c'ni ^ c«(c^ 

ancient Greece and Rome. The ct 'Q 'e 

materia medica of the Hindus has C^ \ 

influenced medieval European Practice i^NflPS CfHc^ 

also through the Saracena (PP*50)/’ ^ ???rl ^ i <m 

*^•5^ ( Vf>t^ ), c*rtJ+c«f»ii*csifl^*lii 
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mm 'f ftwm (dim ek 


t^wfcTiu f«f% ;5«riT« ^^ti:*t 
I ■arfUsf 

nff-jfi «{^i% «rr?n f5f^»ri-%5lt^ 

I fe»ftr^1 ( Hippocrates. 

450 B.c.) i 2 rffr=r 

i (Hornel) 

(SJtf!:^ !5-to c^€f Q 5^1 500 

Wt^?( I fe^ftcaffg-r (450 B.C) 
R'65Tt»&t*l (350 B, C.>, 

(100 A.D.), 

siC^^ %515f «i|5?*s 

’rf^’itw^i c«tc^ 5Rc^ I 

<2jt?[ 2500 ^ 5rl5(^ 

«ir?iw nt^m ’^t^f i 

iTtc^i ‘Sim 

hC'SIiT 1 ■<fl« 

'5t<} f5^‘V5l1 

’it^^fi ^ I «rffi^ sr’tflc^ «{I%^ 

^tcaicira t 

s{1fm TO 'srtoapf, ’sfir’TfH 

«rt^<, ♦Whii, cs?, 

srf? tofcTf’fj 1, 159^ <?rrsn, ^sn, 

fS^r ’«csit^—^ pfS sft^ ^5^5 

I 5^^ Q '^SP'® ^5, 5f3T«t, 

^^ifg TOi ®ft*rc®5r I 

'Q^ f^*itC^ SK^il'n I =5?am-5^iw?i 

^CS! <211^ Sff^-*!’ ■5ft^tf?| Ci^ ^ 

^ ^ I J'«?»( TO 

^r^lC^TOW, ^f^TOt’fT 
«Ttini cm '«rrw f^c? fm 

CWWfSj^ *1155 5{^‘| TOC^ I 


Q9C5P15!B TO—'«rt^ 

c^ <2ft^sracn »itfcn^i to%i 

'5rf?l^«ftj% CT Ojcf-f CTO ^ f^ivl TO 

f^fv® ^Tln TOl 

^tlC4«t-!tC^?l kflTOt»0 si% 

‘5?15F *rNf^'®1’ « ‘^ap^ *ltf?^f ^'<t3KW C^eff^ff. 
6?(¥ ■Q I 64=?F "« 

»Ii5^tC?(?l —‘‘Two greatmen in Hindu 

medicine are Charak (C. sixth to fourth 
century B. C.)» the physician and 
Sushruta (early Christen era), the 
surgeon’* [ f5r<P«»3Tff^®t5 

^Csi^T ^CTO 

) ^rfc^i cm ^ f^. sin^ 

) =ftcsi I ] ‘«ttft=i 'StTO 

®5r sfcs iff%5tl5pp ’^^csf*rsa f^c^rc^^? 

—![(3lf|5T 'a I 

iw. TO *r®t'€'ic'® 

®l =*rtsrN ^«n?r * 011*1 ’icu 

Sfsrn 4i)?f Jicsf ’atcsfip '®rs'‘i 

C?f^^f1 TO^ I #r« 

“i*®f^ uTO 1“ si^^m ntn 

‘History of Hindu Chemestry* >£tci 
'srfw w ’ftiictH 1 

‘A New History of Sanskrit 
Literature* iSfC^ TOC?.^—‘’There was a 
succession of brilliant men in this held, 
the^nost important among them being 
Sushruta who lived in the fifth century 
before Christ* Cbaraka of the lecond 
century after Christ, Vagbhata of the 
seventh century and Bbava Misra of 
the sixteenth century. (PP-lfi)” ( 
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1978 mmn 


^i fm»f^ i?WT *T«m?«w»Tt5 
%9H W -l^5tft?i ^m, #?i 

»f^ 5Tff^ (ipr’ 

^ I ) 

=s(sK®ii ?i55rN w.^ 'sfc^'iFf!:^?} 

^•‘tt wt=rl ^Vn I CTti? 5fs»rs«fTl f|^ 

I '®i %?[ C5tm 

^rc^Pln ^ 55rr^t?i WEf? 

'a 5srf^ ^=it*rs^^ ^ui I 

^1r«T^ trfll^ *lt^fl (plaitic surgery) 

f|5?r m I 

fanaesthetic) f?»!tC5| %f 

T[zm 1 •itfi^!?'®, “rff!?f- 

\p{ 9 f<[f^ 5Ti nrttorf^ilifi:^ 

f|9f I -f^TRDSfC? 

'2f*rt^c^ ?r^^c5f ^ 5R?f 
or*}i w I »fsl%^t5i ^f%5 <11^ 

j^sn "sfTc^ - 

C«fC^ ^ ^ 

'BlSitl? ^ OTCST flc^ I^?r I 
^-itf^^ -n«i 5i^t«*Ji fliir 

C^« f^?( ar5Jt-|C^?f ^[C>(I Ttf^ ’TfsTll 
C^H ^5? I 


’ll? ^55? >i7f4 wi, m 

cm ^5?!:^ ^1 
^cn^ 6t5l% 5?? ^fs %?r m i “r^ 
cm ^'«?1it ’ftsnsj^ c^fc^ 

^ 5?SC^ Jfq v£ic^?? ^ ai^ 4?5Ft«{ 

^ "’ll ^ 5?BR3? I 

1k\hm^\ ^5? 500 

32fB ^tis 8 20f5 300 

^'«!l I Tf?f'®5» *l®n'®S, 

“it^J’JSSl, 'f^'SJl, '^J, 

’st’t % I ^'Si:??ti:’i 1628 «5ltC5ff ?ftc^ »iW3r 

A 

iszHn ^c??sT I 

^Tert?l W<] 'srff^'^t^ 

^t5? f^l, ^*n? 9 ^ 

5?*N»f’ff^ <2rff^ 5|C(?i| arf^ 

^??fe5R I fSffj 

*1^:^ ’SftteitFsrl ’STTCf I 5,kjf»f, *m\^us w\m 
C’tlflcaR? Cf9?t^ ?F'<t9 ari^ % I 

^ 9 ^^*(1 

9^ 1 m ^15i!:«il (?fV?K^ 

I 


^ «rf% i»Wfir 

‘wH 9 T ^tpt* Wjts ^qsc^ JunwriRi 8mf*rs m «nw* i *im« 

t^wTw’ ♦qw ^ T ( ?n w i sPRuiRf afCRi twi cwF« OT*i#w?F *1^^ njwt 
♦i|?ppf < >»T <i *TO «Fqc?rR m ^ t 


wtir «fwm 



wcjf^ tqrsn?:^ c^pts®;^ i •fl'«nw 
TO»<^ OT^Tsi^ ^^^5^^ ^ mM \ 


cwj^ ^ti:^ «rWc*i ^tc5f ct ^.I^U- 

^t?n ^1 c»f*ti 

'«fl:^75pi?lt ^.W' '®if^’rf5T5}s i 

-^tf^ ^C9I 

cftfe I *itsrr7i«i ^^1(1 

f^ ’^t^t I ^ '*qt^i'»5{ 

^ vii^&i «pto »prr=T ^ ^Rfft 

iiispi?! Tt1% ^«n c«fi?f lipp f5i^^r!r 
>r5 i 30 f^i?tr!i?i 

3rc*o^ I '8rt7r *rcbct ^t;::^ '®t7rf!?l «ftwi 

C^ «Jt71 240 feftf^?! ^ I 

W%C^ ^’ff^ ^ I 

^rfar ^ C5tC’»f cf^Ttii— 

^ «f^ a’H 'SfUie 

•t^ATr ^T{ 

^ ^ I Tlw 3Jtt® ^tul 

•rfc^ ^ cfcif I 1^'^1 €ft^f 

50000 'yf?(l I ^ w*f >2t^ c^ 

c®118 ®t?n 9 ’fjt’t 'e 

^5? ^ 

^ ’HtsTtf^ (galaxy) I ^*t'*t sfiW if 

iisjsTi tii^ ^^11 ^5tnw 

10000 c?plflN ^<17? '®t<ii <ipr’ »sf^ ’tjM « 

csfWfel 

t®rtor m ^ 

*7% TN ^ ?it^ ®t®(¥N-700 029 


C*?^9l1 ; f^f^t^l C5i^1 a 

'•si^ «ft^ c<t^ ^ ^t^sn 

5TfC’f «rt7I liJ^P 5T'»P I 

i^TORT 

’frt^ '9 ^fiRs«n an5li[p 

irfrrft? «nrr® ^ w w.^ 

’TJtc’fsi ^ aRii ajifi} srt^ «irti:^ 

’tTt»f ^ «ttC3p| TO 

«rf®T®?ft»i ^*iTiwi 5t^ «rtc^, 

®trr tfpp TO (7m "aif^ ^ « 

Btn ?7f »iR? c^raf?j ^cytwT 

f%^[as^«f% ((ill ^65 ^tc«f ’fit*? 
?rfw TSfl 'SR'Sjtn =rir®) ^ 

!pnj <ll^r•^ 

i?T| 5R?T «i)® fifFtS “[1% -Q ’3rf<^ ^<75 iHf I 
<41 'stw '*(5',^ ^8^ ■spfcanf 

^ ^ I ‘fli 5|xht#i TO »rlw 
<?Ft^ irfl (iffl «[!?Trf*r' 

I 

04f3fsr '5t9f «r*v"t| 
^ flw—viil cllqftml 

^l9|t^ t fplll 

^-«n?aR (main aeauence) vhlj I *RC7l^ 
m »w ctotwR ci^ ijpi artrot «rtw, 
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’T'C^rtWH f^faRtK 

’Tfc^ ^sWiM 3w*r ^srWc^ 

^ s8 ^aspfnj ^ «rt:^ i ^ 

5C9I ^*I »WI Mtu oq^s i? »PlC5 ^ 

c^rN I c!j?j n?[ lijfB ^f^hi sit^ 'st^rt? 

3^ I ^*nqtari «rl^ Ttw® 

^rtw® »wr qt^i 

Ifrui ^ nc? 1 ^?tsf 

'®fg} -■^1^ 1 ^ f^CTjTffiej!:^ 

s^C^r 's^f%C^'5l (supernova) i '®CT?|f *Pl?i 
c^rrst^i *tii 'stf^csrt^i ^=s ^t^l 'srtc<s 
«rtt<8 cfiiJ ^nj ’«rtc^ cw 

(white dwarf) I vilW?J ^ 

C^*® Sf1 ^SR ^ilDf?l ^ 5^stC911 

tRs? (black dwarf) I 

sfiFCiM 

^ ^5!3R ^ 10)11 ^ mn 

5ff «*i 'srfK 5rrR ‘^*•5’ 

««! I '^Rl RtC^ ^ CKf 

^ a5(5( (?TC^f^iiR (beteigeuse) I 4^1 

0)^1 '®TiI1 I Wtimt5 lilRf 

wi«>{ *i^« wi ^<ra I 

<i)^ <2{tif 1000000 »isrr*r '®r 

^ C*l^ ^ ®«| 1 

wtirR Rtw®T CRISIS I ^t^- 

"3?^ (Sifiuf Ah<x«’im 

^ I "sjc^ >picroi '®tin 
(Prozima centauri)-^^ 
ifrt ^8tWJ Rln '5?i ipn I 

yt»P!ty c »ni 4t?f^ ^ ^iM c^ 

vim ?3JW (Siciua B) i <?^ Vtnl^ «rNv^ 

«rhf *(1^ ifw ^ aitir *5^ vtkt'ftfl i 


0)^ ®firfi?i (?f)^ ntspT I 55[tiR<ai^<j 

RVJ18 <?lf% I *1?6V 
c?-rRl^ mv ^ Wf f%w Rtm 

®«IR (SrTlf 'flV I 

f?! VflF® V8 nwa I 

<ttf5i C5ft«f Rt’^-ra acsrr^l 
^5? inr VR 

RlCT? ^f?!l f5, ?)1 Ff# IPCH wRIu 

01^ ^q=^•^j If<ri ! 'Fflfl 55 ^ 

5.fB VRI f^i ?{t^ I 'Ftm 

A-c^ «ff r’>F'i 'ii#i cf ife 'S'Ri I 

cRf^^l 10000 I 

*v 

'srmcsT cwi^ 

»FI 1 ^ ^ia (double) ^ 

"itv^rNfl 4^1 ^^c^ 1 ^ i w 

f®=rc^ "sraj v^cv ?p( I 

crNn mu—Rtrr? 

^ ®tllt«%I uq#1 <£tm^ V9t*f 

mc^ ^ »pr ^ 

WlCH'lltll ^ ^!T ^rfntilfel 91f m^ORl 

I '2f^c*r?i »nr? 'iiv^ vtm 

<1 5r^<^ii5T CURS c^t?f Tpcsj ^tft^f 

?)sc?t® f%RI R1^1 ^f5 I RTfsicm®) 

(Algol) Rfesi cSr^«| 91’fl W I 

<£tf^ 69 ^ ‘ipspmu ‘sr^'i ^ 3r^«i 10 

^1 sriRs I 'Sj^m mu «pr 

v?( srtsfl <s!ijc*m vcv^mc^* 

•«??, ^1 ^ I fvg vtm «rt^ ^stm mtvjufr^ 

viuwRJ^ vrar® vtRu '^j ^ 

^ I vim Wl ^ » if ITV? 

mvi vm?i mt»H vt?*i cvrrf^- 

t%m vci t%i|!^ wv »pf*r m 1 ^ 
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mtm « fmm r ^ mn 

' K 


Tfsi cwl^ (Cepheid vari¬ 

able) 

VtC«R I 

J» 

5K7I c^ 'srl^PT (?w 

I *PCa7 '®tS(t®f®I^ ^ 

5R1 »r®?i ^ I ^t’^tn c^m 

^ ^1\US cwt^c®?! *Wt^ Tt^l 

^ '■^1 I 

cwjif^f^wr^ f«wir •ifiint^r i 

C«fJti'®f^7f f4f^ C^Ttf^C^ *jf^i C^IW 
«(«Ct^ 9r95f (parallax) 

I C^!T ^^1 % ^tsTtfl 

'^=1 c«n:^ 

=1^1 I 5IC5I 

9IHH I CT 0<l^ ^?I 

^tc»nj ^f? ^#1 *771*? C71'»I1 ffCTi CTIH Wl =rf7[ 

cf^ ^ C9^fi5tw I ^ 

^ Tf^ C«I^7P ’I^C^’si'C'fTl t?C^ 5T^Sf c^ C^^lC^fTI 
♦ffTT^ 4 c^Wti 5[ic<i?[ ^1 «?i’?5rc7|5 

^ Cgf7tt^f^^ 7? USI ^^ (aatronomical ur 


^?It ?7[, ^tTC C^C*r4 CT STll ^ OTCTPC-® I 
^TfTT Trf^ SI^PTTl C^'eTlt «5?9 'f !^[C7l4|t?[ 
(base line) erf^d ^tc=? ^t?C«7 c^ ^ 
(?r7i ^1 TitTi I 

511^ eo r^t^a cwjtf^casa 
CT ^'|p{ 5i’f7 ^711 ata ®t7i Tfsi cas 

(aeocentric) TO I ’TCHT 

TiC'ifI *(ai cac® ^tca \ 

n7f>itf.si1:^ (6378 k.m.} ^f^C7i<fl mcti *^<I71 
\WQCf[^ ^ TO «1t'Q711 atTf 8799‘'±:001" 

»-j 

^T7t oia C’lC'f ’^C^TI ^'-sal atTf 149.470, 
000 ±17000 I ’jf»jti71 ^tfa^- 

’ff^a 5 k:5i f^fsa c«fj1f®c«R toi 

ata I fafsa c^itlwa at^a efcsr 
fac-ia Aas=^ aiacfa ¥7n ^ aia ^a 
’ttacaas (parsec) I *ffaapat7i 

^^irfada a^'a'^Wa (semimajor 

axu>) '^aai aat^r »it7it*r^ qara TOia 
nfaat^ ^ \ TO ^fnTrtros 

ac5? (Wjtf^faarTTi aja^Tp i cnca^'S 
'la c^t& ac^i OT«fi ala— 

-® 1 c^ic^ss 




^ *rtac^as ■» 206265 c«f7tf^fwfa ^Tpa? 
- 3*084 X10* ® fascsjtl^^ 
= 3*26 '‘sftwMsa^ I 
ai<a a^a <^1 ca ?a^ 7pca 
'iiTp wrfap at i 

'iia' caf7tt®f^a «• 1*495x10* 

I 

casta a^POTa to •ffaatt’ia ^arar c^ ai^ 

aaa alta i ac® isiga tr^j cst^n ^ vim 

^ *or fttai ^ a^ai 


^a I ^tipia p Cacao'S at? ^ aacaTi af^lat’i 
vaa* I atTica^v af? ^ aawa ^ p— - 



aaif^c® cat^t^fiJ ^apstta ^-f 
*it« atm ata i 

(TO ^m9\ cajtl^^ ?3R 
m^aternr flf3 ^a® (?Nawc®a at^ca* a^tca 
atftca <2ITOaa® a[fac7Wi (base line) 
m«ai cac® ntra, ®ca, (?!^ <ms esuti^^® 
fawa nf^ ^at« fN w^ a«i 
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^ I 

^ 'srt!J 

^*T ®Wi:??f f^i5t?[ I .2f«{iri[ 3i<t^ 


tW 5p?rl 

^*tir c?«tl ^ ’rlTf?i«f^5tr!r 

cff^U ^ c«fc^ <?psj ^ ^rN ^ ^ 1 ^ ^ 

«!5^ c^?i Wt I 


^t?T STt^I 

^ Jltn 


(Arcturui) 

760 

4*3 

(Sirius) 1 

375 

8*7 

^Kts (Barnard)-aj?f ^1?il 

'545 

6*0 

1 

(Kapctyn)->il?l 

•251 

I 13*0 



c»r%c^ ^ 


^t^tcifit ^C??I ^fF?lf«I?fC«f<J I f^ZB^ C«tC^ =T!tnf?l&1 


^’{irNrr^i 

1 ^'h^rfsil 

'sreiTtf! 


c«t^ 


i 

^•v 



( f%f5f C>#C4f'l& ) 



j iflsr 

6 

30000'^ ^ 

fi-'ip >itifi 

1 C5^1&1 (Lota Orionis) 

B 

20000—30000 

n 


t^tTN (Riga ), H=fl (Spica) 

A 

12000—20000 

'' >rtTf! 


j (Siriu.')» (Vega) 

F 

8000 

: ^\ 

(Canopus) 


i 

i 


(Procyoi) 

G 

1 6000 

j 

1 



K 

i 4500 

I 

j 

1 5RS11 


'=i’SRr '«rrt«ic^5’ot^ 



1 


(Aldebaran) 

M 

3000 

! 


(BctelgeucJ 

i 

i 


j 


'5rrH?tr?R (Anteres) 

w:'^ 'srtc’f 

1 ^rfajtiT cm c^l^ ^prt3ii 

'Wij '5re!*r[f‘r -sN ?pc?jc^^ 1 




■® s««rt^5s sitsj-Bi Wilt'S c?*ri m 1 f%a' 

(first mtgnitude), ^ ^ 

sitarhl \ 


^ ^ ^1, 


mm 


»}% <nH1 c^ 23 ^?f 'st^n 1 

’in 

-26*8 

«{c^34f ^tsjt^ '®t?it«i«i «itc>m ’TM^ ’Wtm 


-r4 

cm 

«ct s^nraojsf 1 CT 

^»t!itir 


-0*7 



$6 




13m 6h 



irNi 


-0*3 


-01 


0*0 

■ a - ft?isr 

+0*4 

C ^ ckIf ^}^ It *^ 

+07 

^ jt ^^ cNurCAltair ) 

+0*8 


+0*8 



^rNl 

'•nt'kclw 

+ 1-0 

N^Pl (Spica) 

+ro 

catsTt*® (Pollux) 

+ 1*2 

(Dcncb) 

+ 1*3 


+ 1*4 

■4tt^ c5tc»i ^ ^t?i1 



c»i^ ^ csrrt^^i?! ^'fswT i t«F»!5; «if« 

2fC?n^R% 6^f^l?l siC*fT !:«I^ I 

i£i^ =wTi?r 5i5iT*n?? stc'i w la^p^ c«pr cart^ fef?i 
aMsi 1 ^ 5C5C? ^ tm i 


<?i c^t^ oft-i Flat’ll af^’rt‘1 c^ 
^1 5f^!C5T?i^ '^^11 'srf^ m ’fsj 
c^ ^ »rr^twj spsf^ ^tst^ c^ 

atnr, ^1 ^1 'srto^ I 

|»5l stt?r**lOT FfiS®*! 

^ *tt5 ®*i <?rf^ «rhH^ bsfg ^us •ttm m 

^1 I ^^-5 CT ^tc?l «RJl*v«(Tj ^ atCB^, '2rft^ 
CT af^M ^ <5f5rin:^ 

sjftc*! «t?l W.^^ <8^ C’^fn I ^C?RI t£P|5f& 

^si^w#!?[ ?rB^ ciltf&sr I 

c^ci^n =F5ii «ca% ^rkst 

c«(1f5c5w ^iciK^i 

'« tsrt*!^ <w:^vii^ c^ttfS^i cacfl 
«rit^ I f¥i c«}if6c3{?j ^*rf»R 


>±iC?)teri:^i'-Sl I ^‘41 

fijt^it«f#t?r c«rtfBc5i?j 
c^t^ ^srfwr c=Ft^ I ^•st »rs^N 

( World Health Organisation ) ^n'®— 
C<2rff5csR! '« Ft%t^ WFt?l 

4ff? =iit®:^ «rtt«F ^1 c?rh( c^n ^*rf^ 
4P?ri ^n Thj, wf ^ ^ 

^«R w 

afni I 

^ 1I?R c«il^ ^W9 15 C «1 

aRiitc*! c«rrtk^ ^aiTR ^iPFh? ^rfw i 
^ ^ ¥?ic® ^ FNwIti 

•*n sFC?i^ I c»ik tiRiirl^ w <iiw c^ 


nc^^«l1’tt^, 12, a't^, '^f9w1^"700 040 
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(linfleceli) cm C'Sttftst 

*rf<V^ ?R1 ^ I 

c^-c<2rtf&5T ^ 

c^t^-C'2frf8^ =!w® C'srrfSsr, ^\ bs^ 

tiffm 

(fungus), (yeast), “f$r ?rt«5fi (algae) 
c»rs^c«pt^ cm I 

srfcTu m Tf5{ 

«i Tt<3 

ntc?! 1 ^ 

c«itf55i c«2rtf5iT 5ri 

cf^w^i cm I 

^•cHi ^?ii CTc® n\c^ ^f*^f5r^l, t’‘*'^l5^ii 
^1 (filamentous) 

jf<iscv]^ iHlW I 

(:^-(&stttN ^?%i— 

^1 cjfc^'if cm c^^- 

c«jtf&5? '»rtc^ I 

«t'8tii'B t? c^1^ 

^1ctR T^'n^ ^ ^5 m, m 

'SfS C^f^f ^^«’ttJf5T 

hMj^r, cwr—CTf-t *1^ ^rtT?! 
"fWl ws Ts*!^r^ii 

«r§f^ I 

c«ttf8c5i?i ^ifwf*} t5 c^f^f I c^ 

om. c-sfttspni ^f^’rf*! 50 

^*nr I ui^pp c^ ujsfJT jpT 5^^ 

*rhr, ^1 «rt?i’ftc^ 

^1 »pr ^<811 «rf^^«f ^eft» 

^im ft^'s ^ ^ I CT »PTO m 

’TWJ^ «[tc<fii fsp<i,w. 


c«fw, ^1 '« ^ I 

<8^^ c^tV(;«ni^c«ni urn— 

’ft® C^^-C«}tf5CJ{?l 

Sft^f t5^ ^51 I fifC-R ^ 

(methionine) 

^Jtf^fCHl ^)tf»{'& W-'IC^i %«1 C*l| fsjal^ 

^'<11 CWif ntC?J I 

f^ff^ ’{ft’fl-tiTfl’ft^ ’im-sj f?*rrw 
tic^c^ I ’It'S 

??:(i&: ^1 I ^tSI 4tH‘t ^‘F« 

c^tc>f 'SjJtfe^ (nucleic acid) 

«f-i «rt^iii m w*iiw 1 '®fwl^i 
m (pancreatic juice) 'sprt^ 
(nuclease) (enzyme) 

fmH 5fC5i f^r^fiNs 'srrrf»i«, «(jtte 

(uric acid) »tnj[«M ^ i ^ 3 t%s 

^ ?['Q5t5l ’itCT ewe^ 

'9 ^ttc^ «rti:^ I vi4ii jRSf 5?t^ 

(gout) (Tfltcnil ^ I 'i}=?«l' (?f1^-C«Jt/N 
<st^c*r?i ^ ntRi i) 

‘iPt^ tfiltf ^ C^^-C<2ff^5r ^ C^'N* 

%lw ^1 

^ r vii?t 5^@n *mi—< 

wm *«c*t?i^nt^i «rf5rl'®rti:? ^ 

5rWc^j 

^%t«i ^srW w I c^ 

c?K*(, <3 5mi?Ki53r 

c^rr^rt^ toi 'sotf*!® 

(alkaline hydrolysis) 

^m\ ^C>!WW »!WWT ^ fit? I 
*t#ai 

'«rhd ft® «rpr tf^tiiRF »nt^ 
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>8 C 

(?Tpf ♦fi%f^f%'3i csrf'Ttf^sil f^srtcfe oirr^f^R- (aflatozin) i 

m {ptC® ^ m \ ^IWtfsRi W vfi^fir (i}«t5T 

9m\ 'sfcsfc^^ ?fcsi t >iwr2p (?ft^*c<aflf5i:5r?i 

c??c^tv CT c«ftf5^ nt«?il ct ^rtc^ R1» '®1 ^ i 

^ I c-aStfSc^ 'srst^ ^ ^ c«Jtfl>H 

*ic<^ »rcflf ojQ srRi 01 ^ f^f%i s(?iwr 

«ffsr® wi c^-c-sitfScsR ^p(j -St® <s{^tf^ 

^T s«i c^fc^ wi 5!ni I ^-Sf nt^ ?i^ ^?p5i ^6^ I c^t^-c«rffN 'isit w 

c-c^ C4ttf5^ C5^1 ^oic^, >1!:^?;^ \ w 

iiit I Jivfi -f^ji %5r, 1,2, ®t^ c^^-c-srtfS^^ <71 >s\^m fw c«rtflteH^ 

(1, 2, dicblorocthane); ^ 

(thioglycoaidcs) ; C^t I 


■'tf^ 's ’it^-(2f^5RCiT? '«r(2i‘nf^ 

^7SfTC¥fl C¥C»I^ tg^ ^«l^^?f‘T "PTI I »R;*R®n^T 

3TC5f 51C5f 2fW Smw im ^5TTf57®^^!( 

I aent^sT ^^^<5 ^;:'¥»n jwst i 

^ «itotiT6^ I 

nl^ <2iC5t«rft^ '^^rf-i’Ti59i •i'® i *rtd>9 ntai srR ^?ic¥t?i't^ 

40fB7i ^ 1 ^ wt^ '«rtt^ 1 4 f5 3R (corchorus olitorius) I 'Sta^’Tc^ 

'"iffap^l, -iifSi^rR ^jt*l'^^tRic»l‘'!i fH%g ^¥” 

c¥*ii»%.^ I 51:5(1 36f5 w\^' «fii:^ cif«ti7» ^tm] ^it? CT«t% 

1 55t?i^d f5 «fi^ I ^ta Tl I «rt5!ir4 

5tWlf5wtl751l5lW5lt^^«rti75^<11%F^ ^lf%« (2tt\f SPT Wltfwf^ 

^ ^ nti:^ 5 i:ki «rt^ =qc5>r f^i cw? at'«?i ^it? i ^ 

•rt^, nt^ sit^i ?R:^st?rf*i 5^5Jt«t^tf^ '®(5j»57C5is 1wt'*itc&'ii «f«(t*r ^*if% 

(corchorus capsularis) ^ fij^® 4 ial om at:?! I 
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c«fc*f ntcfen Fhc^iNif 75 ^ 

^9c«rtsit»f 

Tff% 25 ^ 'e^[i:irtt^?t5i ^ f^^l- 

51^ ^1 ^ I sitas ^^r•^^rrw-t dFjx 

-iwp!j| 95 ^ 

^ I *11^ ^tc??i (St«(t5i ir^f% I 

^jB c^ «rf^ ^ ^3i1w cjf*t 'Sf’f 

»r*v(Sf^ ?ifc^ I ’*[t-f c«ijc^ 

^ 4=?* f^i« 

efr.gi ^11^51 m) ^ I 
sfB WC'® ^CH 

f^i nt?sfl ^?iC57 

’TWof^r TtfRftH I WC9F 

f%^5t*{1fe ®Wtfl?it»[i:^ fsiVhi^ ^ I 

r^tntd»?i ^ ?^, .iOT 

9fB^ cnM 

®fBf& if!9i C5t«t^f® I -^tc-i?! u 

5rt^c5 s(?K5<i f%i ^tc-f?f 

^s*rf¥li ‘flt 5f8 ’JtB3itfBc« 

«wt^ I ^SCf?i «wt^ ^ c^ 3^ 

f%i 1^t*rfe^^ <2t<ff5f 
Hfifs 9wi ^ vipT^ -rf'«n-«r*!t’«n ^ i .^5i^ 
■s\^ *rr<w^ ®cgr^ ->1^ nwi ^fB «rt® 
^irfBc^it c^ %nc5 I f^tntB % 

^ «fST m ^ ^1 

f^tntB *1’^ aff^rc®^ af^ltC® ♦TfC^ I 

«rfc»r ^tcB?i ist^ m ^ft^csfs 

ntcB?i ’rtai 

cm I 'm «rfcn 
«t«ftf%?i m ^ I 'fit 
w cw!% 

arf^ ^ej ^lf^^ toll vii?ft *ttt i?tw 


cncm. 1 '-'1^ 

to^f ^tCI5 ’ifl- 

«t^, ?R^%5f5l I (Sj’^R *11lN 

m ^wfB ^ f|sr I 

’5^5}^ f|si ’i5 I til®^ 

c^lt**! «f®c^tw W^'^'G f?5! I f^l 

f f^c-iTOa ^CTt’f ifm ^fc^r '®i®t® “iw 

?i'® ’ItcBec^**! 

C^®f% (^m i^f53 ^cir^ Ji’fm 1 

5»9|«(yeild)~’ttB «t»(t=r »il^pf& 

■‘H^r ■'if^ I >ii^ w.^ 

C’TT^'f^ ftc^p f51^ 

a«?!i I <£r«S'iT^ n’^fm '«?{ *icw 

>icsp nx^n% «(er^=r (mutation bree¬ 
ding), Gm cif«f} I 

ntcB?i5fs}?r ntBjt'fc^?? c^ttfe G^^ ntcB^ 

I «f^ 

i^sjsr c^cs ^ «oic«nf 

^r.^■\^^ I ’flB 

^c?i «rf®i5 I ^tcB^ ^‘1^ 
c*j^ c^cB ^1 c'^ic^ a 'lit*i ^fG^\ 

Tf?I C*lt ^tC5?I *ft?i <i]TN u]?fsrf% 

®'t5t'® (qualitative characteristics) 

I '4^»K8r mf^ irs? 

^sjjt^f*! c*l^ ’ttcs?l afrar ft«f 

W =RI I «j£|?tcsrhf «R3r 

’Ttc^ii oitB ^5^ >mx 
c’Tf^ ^TJt^ (basal diameter) ^tW iitto 

jfst^j <f9R fii<?i <?(315? t ^rti^ <ii^*s 

srtf^ot w f^<?i 

?pi!i 1 ^ «rfw^ wr f^<i 
mm mmim to? wf# i(iiciitci??i 

^ ^ jwmi *ff!’»% 

c^tB fsic^i irawfsf «(i3iin 
^ ®rt1%af Of e^ m f 
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'srhr® 

mm 1904 5j«f5r 

^f^Tsfsf ^ ism ’isni I 

1916 «t^ «2fwtf^?r 

^ I ^ cif«?n 9? ^tf^i 

<?rWt I 'ii^i ^ m mc^ D-134 

uj^it f5^?ii ifr^r ^ (Sfwtf% I '«rfa 

'SICSRS 'ilT^ D-154 «rartf^ 

^ ^ irlR?r flntR ^TTW5 ^ I 

^ f%'3rr*rfi:i??i ja 0212 , 

JRC-321 dirs JRO-632 

5fntaFPl D-154 «fsf1f% 

I *tC?r 

-?f«nT^ 'srtr^t^r 

c?i®^ nc%fg «rwtt% f|»itw 

50^ mm\ JRC>632-a}if 

jR-i iiiTN ’iifu 

JRO-3690 «i^grai i IR-l-«fl?r 
*W=r JR0632-<« ^1? 12 viiTx 

JRO-3690*t^ 5P5R JR0632'tfl^ 

m^\ 15*18 c^ I 

frt¥ wf9r -t^ 

T(^ W9Tf? wti:^ «fcrf«f^?r»l i 

<?i^ftt?i ’wj c’Tpp »iit^c^?f 2{«i5i ^ 

^nsT m'm 

^ti»i K5f I uw *joi ir ‘iwt wfj|c« 

^rW? *rtei I 

cma ^ *rac5ni srflU^d 

m *r:® I ^«! *Tlk5^ 
irt?ftftf% ^ sri I 

MWt^ ^ I 

^ *rti:i» ^ci«Ff8 «rtw 

I Vp^ viK*s 

4t«f5^4 ^ »rrtiiCT «ric<»f *t# m 


^ ftum C 3i«<i 5?^, 61 »R«m 

«R1 ^ci? I fa^i •rfc^^ wf^«it6?i 

(?tci I CT^PT—I 

^5^ •amsf 

«4«I*s »Pv^*l I «P(f^ «tWtf^15RI 

WT C?? I 0)^ »IW ^ 

'iw* brPfto «rW w i 

'®«!4ra d'^nwgT—*nt^ Ttwnt «w 

•ftdfu f^?i ^ I <4^ 

«t«rti%, 3rtf5 «im 

«rf^9^t?r ^ 1^5}r9f i isfoi 

i!tC5T?i israrff^ <>ft«K«T'e 
'a?t^?t‘39l Ijfcsi i2ffss^^l ?ISC?I I 

Thi*! at’tc^rt^ ^t3pqw «ftiiM ^- 

^ ^c^il 4 !T^ ^ I 

bKr, ’«[t:-m*t^, 

’sjwi I *rl>(t9*f« 

«W ’rrcsTfl C^ >!CtKf^ I fi(s\ 
m(^ 'stsT ©"W brPf^pptfl ef«rt1%^ 
C^ nfc?j I JRO-632* R-26* 
CS'Hfk JRC-3a* JRC-206 «r?f% 

4c^ i 4 fi ? «fwt1^ c=!r? mm i »rtHt4*f^ 

■<5n «Tf!R[ «ftc^ c^ «wif^ 

I ^|«TTNC*i ^' 

n# (SRt^ ’fi:«R«stnt?if5 35CTC^ i 

ci«*«if%cit w «rwt1% - 

•rtrf? (3rW w^ipni ^ 

<2Wtl% ^ '«r}w csT^i mm I 
CTlr»tir ^iwj cW^Bi (stem rot).«4^v «at^* 
«t tf»l??rNr (anthraxnose) c*tWw ma 

(stmilooper), «jjf*nR» 
(mites), rtfet^ C*rW «t<fm *ta*» I 
D-154 u}^ JRC-9ia' ^ ^ 

«2t«fsp?f ^*mtpr ^c«r mti i cwt 

pm ma <m «il^?rtfvn (<?rtft*»6i) 

^1 
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BfcsF cvmt 

irf% 4inrW ^ «2t%c<it«(^ ^f««f i 

«rf^twif «rwtf«—(lodging 
resistant variety)—^spr 

?K3f—(1) 

(n) ^»I ^ vflTs (iii) CsTtif 'Q 
^tapr*! I ■*1tc^ 0f%i:?[tW5i^t?[ ^C9r 

»[S^<I ^*r?f W'f C?Q?fl ffiTt'O 

t Tf^t-CT 

^fl? (dwarf plant) '-£|<* -jpg “l^ 

C5f ‘3'<l ^ I «1td? 

m 

^»ni s^p'ij f^c^f w? 'sfw 

ft^ cnc^ I -arNt?! C^Pf ^66^1^1 


KST ^1 I *(vg; ^ ^iR* 

'®t5i ^Pr?j ^*r5i c«rt?i c?'9^ ^ i 

^nl Tfe«f 

srt’ttc^n im c«n:^ 

«l|%i:^«m efwtf^ 5RFt^ •It'eiil c^ i • 

c’ipasfS 

ntd*?? 5t^fl «rti:5^ 

*m=9rr?I 5liltMt5T^ ^CIR ’fCT^f«ft?I 

’lit? iBWn %Bf=11 

15-20% CTf^ m I ^ 'srf^ 

nt^*i fr«f st^itR ^?rt^ 

‘^•vWrl (male sterile) ^f%CiR l 


^rr'msr't fwpl?i »rf5-yi^?FC§ 


^T ta <S>rT®?W3 fWR*hlT ^'5T« 
a*R:»*f!r tfhmj t 

,(Rf?JT ’Tl^ ’Tt^fc?! 'arf®^ 

wtfeic^ifftj'ii u}?r; ^1 '®t’t 

c»rf^ c'*n:^ ^ fjaifl?! 

^ wst^ awR^-t I ^ ’gi’f 

¥tif^ ^ '« apsjsTifqtsT ^r%t?i 

•(f^ %»fi:R ^ne!|, c®®f, ’frN 'q 

nt^nrM^^ t^R*( 

»ic«r I f%« wr^1r?f 

«8. ^ii5!g m cm* ^iti^i-7oo 050 

3 


m«9^«PW{ 'STRt® -TO 
=#oR7s I «m: m«f9n *n 

^wc^?r ^*pT *ftrf< «rWf! 

cif5-*i’ ^rai^ *i-^<'5tc^ RTW® m ^ 

5ftw I ^ i(f3rw 

c^ ^ tTOf-Q 'SfWfr 365 

W"« c#f PTJ ^ 5J]| I 

cR-t ^ «f%r *tirt< 

4300 f5t^s( wri, 250 
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mm 

H 130 fiffirR itrf*! I 

JPTOI c^rtf^ 

•rtRt®fR^ ^rfc?» 

«1?1<r cq?Rt?I ^ ^ 

^IPRtils ^ *rf¥ ifl ; 

«2f5« 51? '«rtc?r i 

•iisTc? c?^i ?t?, ’jRrflif f?R? >it5!R? 

cgfF^^tC? f?*ra ^ ^c? I 

usi^l jrMr ^^^— 

*rt? *(*%' r? kc? arts;? c=^t5Tf?t«p 
C?rfRi^ ’fr?rr? Sfl Ttr® '51?rl?tR 
bRf^ Tf?8? iStC^tafR ?K^? ^HUS 

ntc? <7r«fraf I 

^?:5r i 

cnt^arn®—*!?» I 

c»f:5? >1^ (fusion) «tf3F?t? 

Jr{tC'5tc«R ^ RRrtN 

*fR«f® Rt? W «tt? 30 RRf?^T 

^stn^rt^n i (corona) 

CT w 

Rc? mm ^'® "srir^ R^5.5?tfr 

R??f«59 ^•rt«(t?T? 'srf^w 

5? I ^ ^i^cR ^n^rtwi 

'Sit? 2 RfiiRsf f^lt I '«rR 

^•nrtan «it? io,ooo i R%5i*i 

-it^ 37X10** 'e?t^ *rf? 1/120 

^ nt? I 

rfR^I *rt? c^rtfe c»rhi*rf^ 5x10**'® 'Tn*! 
?t? ’tfRt*! <r^SR <2{t? t7xio‘’ '«?# I 

(?ihRRw«r? 

5^#l? ^ «mi 1/4 ift^ cw 3 

( L afflraR-lO-* c*!^Rift^)l 
'Rf%irc*r9 5C8| «{f«siR ^irtc«fi ^ 

9ffn ?1 It^ RRri«i ?i 


f^wtir [ ai®^ , 6i mn 

w ^tm Rrc? ’r«rj ^» «rNt^, 

?1%«TiR *rRfS^i 

Rf%?c«r?t ^t? ^:3m\ 'fijt? 1*36 t%c®rt''®?R i 
Rc^r siRs m «srt? 

2x4xio*® ofh^m (photon) m\n ^ 
’tR’iR 'StR 1’8 c'stc^'s 

c?R I ^t?t? ?t?58CR ^‘&t? 

fif?% -aft? 429 R. f5. *n®i(l 

?t? ?tc?f 5^1 ^ (solar constant) 

?1 (langley)! C»Tt?RRnrc*n( 

uq^ snts.’f^ *tR^®i «lt^ ?4c*i^5Ri>ti3» 

2 tf® RRc^ «ftir '^pf 4it5iR? ’I’tM’ i 
atfe -ff^? ’iR^it'i «tR5 «ftt 
io»s ^ ^1 *n ^ ^ Rr 

‘>i^ Rf:ct? mu 5itR m\^ I fm rfR^ 
<3c^ ^ -tRri ?rfw ««T*-t >m c’lk? i ?tR^l 
CR, ^Rf4^«fi, c?*tfi, ^-n t'STtff? 
4twi c*ftR® '9 «if^«pRns mi ^ I ^ 
C«f^l C^> «I1^ ’lR’lt‘=t 

<2ft? <i)?F-i^fs*f *im cftR^ ^ 
«rR ui^-'*i«{»3rR‘n I «tf^ 

«{R 6xl0‘» ^ mi I 

^p(\ ?rRrf?r (?pRc^ mi ftar uwfBw 

?sR^ ^ ’ctR' «rRt?i 1J9 

RRc? Of? I ^ RRf?*i ?Rira 44^ 

^Rf?l w ?t?^? «f»i« 

'stwftus? m\ c*itR« m I 

^tarsft srm S(«(jtc^ arhl 300*-390 
R. (5. ?o» *111311 ^ cmf 

»i^c*rR •rRwt«i wtCT 

«rart5ff m ?itRo» '?Rpw 3J>prR tfft? 
4si«9r¥4Hic#{ I 4R^ *s 1%* ♦fRflcf ^ 
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^ «{1% « ^ 

5tWl ?Pf| ^ 
»Tn:«rf^->PsCICT?f tWK?! I ^ C^ftf, (?!V?I- 
“tf^ «rrt 70% 

^ i6% c»ttfw ^ I 85V, 

i%?j ^ 

^tw, feficifsr ^FtcBf I viysti::^ 

c?<(l Thr, ^ (?itfw (?fr?f "(f^ 500 

wtc»f?i *55? '!5t’f ^ c^d’srstw 

•fhrt *rl^ 581^ -rf^* *rs’?c^?j 

cw® nta I 

’TITS c»jV^t%i%^i:«r5! 

'sjjTif ?r*&c5R^ I 4 ya if^et 

'«wtsi?n <2r*t'?s c*rNic^<^ *rt}i:*w 

nf^«t f^f^^«i sfiji *tc^i 'arc’i’sftf^ 
c»rt«1ir 30* ?P?ei c^rc^ 

30* ^t»s 

“^o^rl Tf« I *5 

C»rhfTf^C5? ^Tc«? aft-fflr® I 

®t9r® ?lii3rHti3r^ «tt®Tfl^ 

’t'5 nf^3rr«i <2rt?[ 4*5 I 

%5i *fw n%t*i ^ 

7 ^ I 

«srt^ 12’5 

I ^ 150 

f^Wt^JtC'iltffl «ff^ C*!^'5'tal w C>ft^ 
^*tf^ nf%5^ Tff^^F *ttl?tt«t «ftC^ fiftri 

60 X10*« I 

C*ftl"lfvi ^IPWEfl- C5?f«r (3fr?r- 

“tt^s *ff§5?iRi ^ 

^rtwt^ 15r^iRrc^?r *t%t‘i, ^g^i, 
’TOW ?r<vi, (?rt«i, »tf%- 

^«rrtcam ^•iw ^ i *w 
^ »pr* «rciiifsr ^ jsaii! 

i 


■■¥fc=r om ^RT ««ri 

*rN(sn5 ^?p wm ^ 

I wNI «t*f, 

^Jtf^ 'S *lS5tff 

R^tc^w fh^m »tt«rNi «rf^ 

^ I ’sr^tc^ c-ii^m to ^jw® 

w% wif-i c^*\ 

’rf^ssit^r ^cs ^ ^ ’ftro »nrt*i^ 

^C'S ’ttC^ I OT«ttCst *5*11 

^mi ’iW 'Sit ^ *tt%! jtnW 

^1 Tti 51 ’s:%5rtoRf 
^ *rta I *5 ^CTO cm fc?c^ 

®t5 mi 

I ^®f, *5C55 ®fC3» 

C®t^ 5t*af55'' *2rc^it58R ^ "51 I *55 

5B!5^Wl 5r5tt5t5 ^>9 C^ll I 
*5®ti:5 'srftpi^ *5CTO > 1%^ 

551 >2}t5-‘JtC^5 5t5t5^ 5t??C55 575^t5 5^t5 

5® ^5t1 ods I *il5^ *5*R ^ 

TO m 5t^Wfi:5 =S?nf%fS« «5'«51 5tCI 5tc«f5 

Jft^’J ^ ’HR ^ 1 , 5t?n 5R1, 5tlW55 51 

4ttm5I5 51 ^5 5f5l, ?Ff5' 

^Ct 55t«r 5^11, f5^<!. 5P51 

'e m 5mt5 ^®7tff ^ I *5551 

*55*1 ^®tC5 C?51 5t^ ^'Stcr m *rst511 
5^t?85tfl^ T^ W5C^ 1 

'« <ji¥fawi¥— 

^ic^n 5C«lf C5 C5FtH WH nfMfl «f^55 
W 51 5?^ti?rt5F c*r(55 TO ^55 
TO 51 ?ft1&C^ ^vmn *55Wf!:5‘<K5i cm 
^ 5tc® TO FTTOW 51 5C® TO5 I 

C*1TO «lTOfl5 TO Wf 

^ TO®5 mTO 5srj^^l^l 

TOTO5 5TO5 TO1 *5TOfW TO 
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^=8WT ^1^1 ^ ^ ?lf% 

^?;!:«r?f vs(j iiccg^ 'arfg'5 

’ifr® c“itf^ m ^'® f^^ei 

^cfj -, srt^f ^tc^ i int 

c^'N fif^rtf^ ^nrfesiN ^ 

^ I 'Si^ 200—2000*C ^ ^n- 

srN c^!:^ ’ftcii I '®sj37 

Mt«'l, »ft^?I 

^c?i I (irsicsjt 'srNg^tf^^ 

f=^rs5 c»i\?iftr, ®tn ^ 

«{55}5T 

5!f«ffi'Ntl! 5)t*I- 

5Jtsi f^fflRFrtsi 

<2fff% <ilf%^ 5rMT BfC® ’TTt^ 

^tc^r ^ I iitPrei, 'S(tc3rf^=Fl 

^ws ofz*^ 0^ 5it>5Jt^ e 

(concentrator) fft^tcrii 
'3 5||'3 ^ 1^3C«f?I ^«r 

I 

C*ihl ^tftf’ffa 

*j5?lt5?| C^C^rt^ (bellow) 5?J5T^ ^ 

nw ’?i:?i ^55 Ffrt ^ ^ I '®i 

*rf^«rj ^ cwr»f ^str® 

^B6 ^ ?r} C^CSTl'®'^ 

siKi fw ^ ^tm <k^ f%t?[ I 

i? 'srt^tsT ®iR:»r 

c»K»r <?jwt'e-'?i ms 'am'Bf 
I c»it *35c«i fsRfst'sf c^ w 

^ (?fOTt'9r® «fc?i I 

•w fsnfMc’Tfl fes'i vttc® I <4 


[ aian ^i, ei 

m »mirfc? 'e 'sc?! 

C^ 1 up*P! f^9 ^cw?r 1^1%« f^®t^ civ'll 
C5|#f5jfB fW WTC? I 

f^?fT^ »lfv—®t*wiai1 C’W 

(thermocouple) ^ 

^c® 1%-^J c#[ ^ I ’r«tt% 

»}*s?pcii^ (alloy) »rl^^fi ff^l 
10%*?[ CTpi K^n:^ I ‘iK^ »m^t^tn,c*ra 

c«f ®lcn?[ ^ws ^"i (TiVij 
y[t>ift^cqfa iTf^iOT ^'*5 

«fC3r ’f!:^5f«fl i 

’pj;? C*l «2lg?I ®t^ 

^ 1W!« ^1 *fs^ I 

c^':^ c^f^r I ^ 

^*T ’Ttcn ^ ®t*:5F 

I ^ ^I'nc^ 

^'(j 1m ®1 'srt^t?! ^ 

*rt?f I ?6ntwc?i<5 

iT^i^^l T{i^ 2% ni'Sfll c’tc^—®c^ 

c^rc^^ ism ^f%5r(c«i (7f\?i ®t«t 

^ c»f®rc3 -i]^ i?wi >2J^ 

^is'N m I 

(7T*! |^«s 

»?!l^ ^rfKiRi «wjrff-tc^' ^tc^ 

CW^^&RB! Kt^l %T'!< 

m 5^1 i| 5 ^ CWRl 

Cf?n I 

?rt5?r«sj <?s »f^?i ^ 

®tij ^rhrfCTj'Q ^ti nfflwri 

jmf% <?r«?ii OT? I 

^•n (^c¥ fm^ ■!fv-<?ifw8itfl 
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c*»\««rrv5tfif8 «%csFTc«rif ciwtci* 


^5»l9fB 3 

P-N »rf%^ ^1 CJ!l?i 

(soler celp ?hr >rt3d^J '^Tft^fl C’fJpiP 
f%57<. “ff%« v£|^ 

'•8 w %3'rtft^ n^f® I ®c^ ^®?8 -fic® 
^ii’ThBRl® -t^?l ff’F®! 20% 'srf^ I 

-11% 5T?P3t9 ^nigcW I '511® 

f^'a^ (6N%) nj#?? 

?jjt^ft c£i^ 5Tf%-R ^^t=r I 

«l'atr?i ^c^'Q 

m cws m c^Pf 

•TO I <3^1 cwsr 5®!?:! ^ 

'ilij 

I tfwsn «p®i 

c'^c^ cw^ri (TO cn 

( periodic tabic ) f®5f-'^ttJ Iwfi:^ 
sjw r®Rte ('5frf^^ r^(%t^f 'so^si5ft^(5, 

8 ’ntPnrhi "sftc*? 

^H't'S'i 1 -iifl^ 

jTtsisptt® 8 f%^2{ts{ CT\i:n8 ^Vm 

>rt^wj ^ck. I TO'8 etr^iiri 

Pte 5^}--^ ’fT'^^'fl 5TO 

f^1%a 

c^’t^ 'Si^ tfsp®! 

'Q =*rt®TO?j wra t 

lifstPi '®rt«f ^ »rt^j ®tc®| 

TO C'^^'N c«f«i^- 

m, ff^ ^nTO, 

^ «it»rl#! iTO^i “tf% ’Ts^^ 

»if^w 8 ^sm •rPR I 


^ ®1c® '^tp ^1^c5t(:aR «rfw I 
^ ^C^tliWJTW '5i]t^i=il 
TOf^® ®1c^p -Il%?5 ^^*1 f^TC'^ 

?j'sC?(^ C'acJf ’flT^ 

®t^1 5j>fTq I TO CT ^1'^ts?tw=f 

®tc«p« '^rM ^tc^tsi '?t?ii 'spnjt^ 

to (?IC® '5-«R w=1 

WSWt^ ^LiSC^iT I TOR TOJ 
C-rf^®f^Tll ^t^rf^TTSf (ruthenium) PlpGl 

»rttoT TOHi cm> ’tjt^’ii 

jftsts ?!sgi I ^ s(TO?i 
TO<?i] ^srfTOQ 'ij’icifi ^ to •tfg^^sfi 

C^t?l 51®i 'Sf^'^l 'SitCT f5{—®r<!| ®r^W> 

^t-itenf I 

»tf^—5»1r®?i CT\g* 

*[(% •tto TO] 5]^\C5r'« 

(J^^ITO (aeocynchtonous orbit) 

f'.m ijtTOa ^tTO cmii •iTOcsi 

(caicrowave transmission) ^R^’JCS 

;5ii5«i 'srr^ *rfTO‘ii« 

^lui ^n^® I 

’^R^rfei vg (fwi 15 m c«5pr i 

®c-^ <i] ^a® sic^fViPi^ '« 

cii'-^-v w^'i®) ta® c?*i^Pu:® 

-i«5$ f%at*! ^®t“i cftn 

=^a‘t c^ I 





sn#5?p ti??fPi 5K*o ^tc«? ^ >nsn?!>!iT i pfw 

«PT?rCT 01^ ^ si^ >nxiTO 

'G £n#5^ ^ I ^ ?R^(;«i aft^ yi^«f 

ac^sR I ifl ^srppaT'5 ^ <st SRW i 


5^^^^■sR^^l ^p?! 

.5frwf?f *^‘s^ 'sffspfrt Iwi ^ 
cfc-i?! -sftff^^p af^m 

f^si^^p^ca?! 1%PC^ CaTBBt^ ^ I 

>CT atai 5(t^1 %«<! 1%-l?fC®^j 

G a%^a ^sstwi ^t'-n w 
«rti:sTt^« I 

'srfc’t ^^1usf (Stockholme) af^caa 

>rxapt« i^cat^ c^z^ c^t^iri 

xftv '« a[%aa a*saa'®i ^ 

sffSa I 

Ol^ai f^ CT '« ^9 C»fC-19 

fsvfsit^^F « ^|=rf9Wi af^ca-r '« <£f^ 
atw 9jtatc?f wfg 

^nicfa ( a^ aa^ 'fitafa a^a«i 
atata^a afaat^ a#j 

arfc’^a ^ a1lca*t, rtfej i 

«(9=^t9 cif-i» aai lap'ia 

^acaa^ cac-ia cafa?i atafa^^s «rPif^ 

■<3 a*>aaj:aa «aciit^^'®i a*ap^ •a®— 
"ca^ a^ <3fp^ a^j^tpsra ataca a^fbaf^ 

arf*ttP5i aasfj cifai %9c? i 
^aaafS <xm wm 


5t^ ataf9 afacaa arsi ah:^ 
ai at?[ ca%53p i ^ 

alacaa aa’stca fa^stw 'a?t^ ^ 

C5l1 95^1 I 

atata^nslc^ ctrai afn >siti:5ja ^taa-aum 
isTff^?! aca ^'® wiatwtca at“BtP®ja 
’^aaatafi ^ a^a a~a^^ aa i ^ 
^aca^ cata ?? atafaa (Sttwat^a Fffaai 
c^ casta at"5l^jat^ cac^ ’acaa^f^ asa i 
ajacae «flT5ja <2ftfr^ a%acaa ^aa’?! 
a^cat c5tca ap? i m «2t*(ta «ffw- 
at^cfa aasasfita ca%tfr, brastf^ ^f%ta^ 
ssrsjta I i 2 faa ^t3faa %aca aai ala 
asla^aa i ‘ij^ 'a^ta atataa^slaa at^ « 
'aaaj ^awt^caa aw c*r*ri ata t 'ii^ 
aa>1^ araa atf^ w.^ ataara 
aspa 5ta-'atatf anri ^ a^caa^ a^ i ^ aa 
'S(i?rra 4 srfaai c^c^_ a^ ®1aata «rtata aia* 
^a I ^as a^ aigcaa a[?icai aala»a *m 
apaia «itff^as ^ataj facwsfca fafw^ai 
Wra ^rt^aa faatlaa? a«a aata»w taaaa i 
a^jarii? ^ la (?<c^ ffa^ catPf ai av,af^, 
i^aa catat '« ®tcfa ^aatatacaa «ri^ aac® 


• 398 jfa?a at'^» as^alan-TOO 059 
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ciT'S^I -Am ^ ?pm I 

•TO »R m '®^p3!^Rft5r *1^-! 

I •rf1’*n ■??:?» clfcwr 

Tp? I 

•TOII 5Ht<l>C»f Rr*! CffWSJ ’*ff^ 

^ afs?i Ai^ 1 

f5i?l *tf^Fr,51'£ •fft’*Ft?r Cf^fl ^t’R 

CT •?« 9 AVStA *ITOW^ WCA (71 

»T«R tfji ^<5.^5r 

475 I ^I?7r?I CA 'Sl’C-t 

?Ht1^«1'!J 9 ^rl C»i^^ 

^4.nt?sf «rt?t9 0^ «{f% 

4500 f^csrttsriTi I ^1 ^ '«tii'®Tf^ 

^f? ^•rf^ f^'i 'Q »?fi[ 

C^ hwtfSpF AW GIC5C 59RTO1 W?f 

APi ^ C^TO I 's«?^'TOtT7I ^ 

WT^ ^<,ntTR (71^ iRTf 

^1 I ^Ift3?lle|, W ®t^<Tt5rt?TO 

^t^it^r ■5Tmt?i I 5rf5Tt?m 

5ir«it^/«rf^ ^'^’TtTR^isIfr ^a 59^11 

»ic99 %»n7r 

?t5i •mi Pr; Wn 9TO mniw (1960-61 

cym 1975-76) ^ aiaWa fR c*tc?c^ 

•I'S’WI «rtu 35 ^ I »i^ »TO "^S^fCW 

"m c^%»pfr «rt5?[*i ^Wcf? «srM^ 
•ffamTO ^ ^ ff^^TO '5t?J fw 
^AC9 AAA 9rWW I 

w\ ofW tew ?rt»rfm 
AW9[ 9 «rTO,»Pn»lI «tt5r »PTOrhi (TtW^ 
»flPWa «i1^«( <?fc*t 
^ftw ^tTO) ?TO»r ffw »rtc(OT 'srtw WT 

5tlW| CAA Ifsrfats m to? I 

Am A9. w«ra «f«rtf« aw 

awTi ii« ?EPf Wcm I w Atw mt?i, m 

?lrinr ^¥t4 «ifec«r Amf^A w*f?i 


■•ift, ^ AAJ^ *«'N»n?pil ^9Tt?! 
»TOt^=n I ^ AA ^9 ?rht?if3r5f »rt?f, 
?lt*lt![f^^ #l^sTt»TO W1 AA. 

^!7! ^tCBg I ^S\m WAJ 
AWA CACA ^ 

%*pr *tt9^ii I »it«fN*TOt{7r 

«rf% «rtM 200 fitter AA) AA i 

C^'%11 <2ff% 

cEjIll ?-t 'SrfN I ^ viwflj 

^ift^?ict c«rc^- 'srNtef Jj’h! •ftwr?! •r'^n 

t«it5i 'SfC’t'^l I ®f5Plt»<t?lC*Bl 

'srni^ ^{??i f^mAA 

m ’tf^?r 5^c5?5j—^1 ^f%a 
'srfi^arf?l ^ -iff^aTO i^VA «(tsf«5l I 

c2TOt# 9 ^ KR?T 5RWfc*TO i 

^«i <?p^ ^ ’Tfm ^ ^1 

TO '®rff%^ ^ I 

cnc^ ’^«(t w\mA ms ^•w 

^?IC® ^ I 

W1 9 af^fiT^fjft^ «R»rN«(]ta 

^^*rNTrc!Tii ^ ed^ 9 1 

CAA ¥S] JfC?I I 5 --I’ C^ 

m\A AAA AA cwf ?rrai 

4^at?l (?ft®f^ C'«IC^ I ^ AA 

^ %Af^H ^!5TOt?prf^ Tf’W. Wt 

<2t^ 

wmA wa c^i AAf^ m tow I ^ *rw 

^StACS A\!5 <TO^-i •TOt*s»f «ffq «TO*f3tfff «ltCW 
Sfff9 Wt^? ^«U 'SRprtfr 'STOW^ 

A^sA Afn ^*t7t^ «rTOTO AfW I 3Rt^ 

m»ra ACA =rw?p?Rwf^ Am ^ 

•ff^t*i m mm J ’tf^f ^^wci 
wt?i < 1 %^ <rfftow ^ 
c¥rti»fet¥t I 
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*!C«? ^ W 

fiff^ 'jRft C^ f^-hl I 

'srtf? 

'srt^ n^ ^ «t^f% J«t5i ?[;:? <?f!:^ i 
C^U C^ f^S!t#t STCsr 'Sjf® 

’3R-<k c^t^-^rj-c«pt=f ^5J5C5i 'ipisfS 5pc?r 
c^tn c^ I f^’T® 

,W ^#1*1 rfg ^fCTt’ff 

■^C< w '®t'^ 

R®t^V-3l 15 c® *ttciT:r I 

c®t«rt^ f^j:m ^c^ii 


[ 31vn 6i »pN<flt 

5ir I ®'tii« jR^ir w^2rt% *rs^'t?i 

«fC3r ’??5«rt%il ^5Rt3r|, ’Tn?!’^, 

’fc’*R«rhi ®fC9J ^ c^ 
c#i t '«i9rtgr cfc-ra 

f%c«R:w?i ’?®c2rt% ?[^ I 

«ti:?tw«r ^ ^firt% 'q ^ >rsW«t 

cfc^t 5|i?T 

(smoj) C«}C^ C*lGf *!^®T ^*f*f- 
?{Hsr "itc^ c^W, %?J 

■siR!:^ ^f>(^1iii 

«rfwst^ I 



‘esw «’78 ^rwi fsRTR smWs ^fIc® 

I ^TSnf^W 5fRW ^ «(TO^ I Mtf^ 

I 3^^^ ^9i ^»fT 5j?[ 1 ^WT WR « t^R” lataptJtfa ^ SEjrreR 

I ^ 5 *^ >j^ ?PT?f75R:5 c^mnwT^ 'srjsiw «wi \ 


^ f^wR ^ff?m. 
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'8 ’arr? ^c*r®srr«!r igwsrft 

^ snc^i ?irT®n^ ^pi:?r^^ «i?fc?ra ^^fcs? ctf^n c^hk i 

«iwvw <a^ »F » tf $ra ym ^smm j 'sc^r «a5T t?i «a^ 

sTTsj ®T 5n^ fim ^ m sn i c?n^ t sns^timcsra ‘^t«fnii 

CW «PRT ^ W 5^JT, ’sntFFT, SJ^, tiJST? ^ OT-Tf tfl^PTO 

J5[m srorsTHF ^ 15C9tfe?r t <9^ c?rTC<n ^ ^ 1 mp^ ^5»n;?TF5T ^ » 

m ’ft?wT«r ^ 1 ®rST ^ ™ ^ 'sc^ i ^ ^ 

ii^it«f5? yc^ OT^ftc^p si:;t?f csfK 1 

mm, ^WT, fsn^RT, to sKW-f 'S sngrc^ f5?r?*fiT < 9 ^ c^tr^h ^•m. 
sn«f tec 5 1 ^57 <\m 'srPTrcsr^ ^ » 9 ?f ^?fs [$7 1 

1859 >nOT ^r^i'sncfi si!>:rin^*^«j;i:a pw 1 m <5c?i?r s[c*fT TO^srrfswr 

bUpw 9w pmm siTgj m « 1856-59 ar^JTT'Q «9^ ^37 1 ans^rc'® 

1862 y(m mt mcsi 1200 csnt^ S1755 ^ i ^15 ^i^eftsr^g ym cg i ^? i1 
taicS* pw ^ 1877 >nw sf^rpnift ^snafm OT*m;?9!P£ 70 »r®n“f 2rT«t ?wr i 
wrc*r ^frcafT nwrog, sTfpwjca « wwwaifm ^thtot srostri^^ «f5wr 31*5 m 
srw mvR I «nf>rn?Ri airow «9 ^9r5 ‘^sronsRf t «ri?;ani? 

w >711 wc^ «fl mm !7Tsmj«r ’VT»rw5?t <Kalaxar) 1 

«Rnyi?i wiw^ ’Hin ^ t9 rmm ’h^n wwi ^pisr 

ACT »«; >^ 5 T W ? 1 «»^ ^ I mm «iTf^r«*P ^ snTc»r??wt 

’nwitir »imr wR!«w wm *i ff i»i' * i %g i ^irm arfd;*? sjjpppf I903 mm cwrr sre»w, 

•w i«w5 <[ isSt isrE«w wm j 

4 


270 mm ft* 6l 

fspwm 1900 5nw m c?n^ f^icsra sitfr fjw^^ra * 1 ^ **f5 

fscafewf I snif?n?H wTffw m ^ m aw aw fSfiOTf i 

^ afs^ff 2 TO*f?r ^sfTc^i^ 1900 5Tfc??r wfe^rff 'sisi^wr^ft c^tfiLwi^iw afSfW 
®a?f «fl^ aw aw i anr »£i^ s™ sf i 5 i* r Hl ' < ^ 

iflff bI^tt bK??H ?i?r5Tf, faOT « smrs ^si^a m arrawT^ ar-ofT cna \ 1903 
jfTOTf <srac^ iritsf^fa^ c«r?f m?r (STOfr^ft i#!f?r 5 c»r »iji*Piwf 

I i:?n«i*t?r m a^fN*! ^ cffosR fsiwf c^n^ r g T H ^1$T«g?s 

^?rT I till arrwT^ jttsi 5 a 1 sntcafffT?^ 

^ fiw aij:®^ zm 1 fv^a 3fa;< m wtwt ?is*i^«i:cf 

f'a I 1906 ara i ‘wroff tfto f;a’ m af*f a^i: 

im wwT cfi^p I !:a^^ w=acfa cas csif®tai?i?t StS!:a»spnf ga5ra*f 1 

1873 auaf 19ca ?v5ca*f?r ^ass^rccRf 1 ^ifT arr^sarsiT 

'STfcaa c5ca srs ©wTf i ap?7T?r 'sit^arcsr ^a»a!TT«iw 

5;aa1 wc^ t t:*Eca?i c=#f afiram at^ 1 # 1 ^ « aw«w 1 

w«f 'spTPf' ta ®ca*afTa ars^ 5iC9H 1 f^Fj- tasH ^ngts 

w?®cfw! 'of®' 55^ ^ I ?®fjT m. «asi. >s^ (L.M.F.) « acff faf 

1899 arca isa. ff. (M.B.) t®?g cacaf 1 .gfK?? ^cgw f®tf ara'Bft « wf®N?? acf'T^ 
ffa fCfa I ta?i^ *F‘TC^ >a^asj?r t®ff cafac®*a®t c«Kfs famw -ija. ««.-c® aaa 
CHR^ 'asf'a fscfj? i afnaarf w ta ^a*0j?Ta Bca 'stot carar infsr caf^wra 

I I ?FT$® 'afTTafia—Wf^ar ^ acwrra i 1902 

y\m ?®tif w^T®T tf^ftwracaa m f®. (M.D.) Wt mi 1909 area 

aca aT'O^ t’ fi fe*rraitfaca?i acfsm wtfaw fa. «ii^. f®. f®sA an 1 

vfl^ aacf^ t®fa m wacfa war^rca 1 aTwr faw f^cacf w 
tef acfT^ ^a»SRTC«f?r a^w a^ i ?ta a^a a??Ta tsfwp teaw«» 
?!aaT®Ti:a!i <3 cfiaTiff fst^Rar «a^ te fis^ra awi ai?ntfa cat® ca® i ar«ari 
f T-sm aw causa ar 1 T^fj a«toF T®ta Bifaca cac® ai aca a ®fa acaaar 1 
a^ftwia an*acaa war^rcaa cci^ **ia^ aa 1 <n aca ar ^ ca^ti^Ja t ^ at ancaa 
ac»ffTa»® I cwifacaa ait® a^ifaw mm aa ws f®ta ®k acvja faw 

tafaar wesp? *fc^ ^araam a*aa toi i 

1904 area ana faeaw* wta' wia g a a«aw ®ta faan® acaaaiaii taw 

J*' 

^cfa \ a«fc*a5 iara laaarTa uffrcar^ita a?«a ^a ancafaw ?nc5a«tiwf mms fWT«f5f • 
4a a;’ata-a# aw aa ^Stwncaa maaai^ I 



«TTW ta ywisf ^ wfl srt i sf^w ’rrem 

w<5 AT 1 sr^ ^ mM 98 *i®m“f srTiT;j?i?i oij?? tofsepf i 1913 

’nw >!h»r wnwffl^w u^tmi ^s «nm 

wra «pw pw ?F5T ’TH i 1915 3Tfw *n®5TPf? spTTO^fcm M^w^rm 
«rjRP?R * 131 ; I ta^ wisest jffB f^i'Qjfns^ otp© 

fsf^ww t»BTO >e?i;< ^,tsf!J55j^ ppem »f??i; ^srr i T?p»^ w«ipw 
^»f»0Sfw cwR ^ ?mm Brml5 yqfst? ^1 srpt 

?»I, m 5^51 C’ntWW-^Smf’^Slk^ 'Srm PiW t 5#5^ ^®^^, «£l^ JTlJp? >8^ 

'snCT?r '8^«Ri «ir^ Pit»} ;a?i? i 1915 sriBra « toi*^ 

sriOTS csitswsT C'sicsfc^ ^ jtst sfiptWs 5?r i ^ la^ *}^3P 

Tb 1 «¥W'a <i<^-sj ^ I (flfviw ^‘»pa?rr«f <:;c^ «n?f« 'O^:;*! jjt 

*nBI 5T^ <*1^ 5PT5TT0f<?t ^SFT^ BTT'SlIi:^ i?r^ SfT^ I tc^fjpclTSTltfsiP^ 

«nTf>»$srfs? «n^5?i 5T;*^f^ 2f«;s ^ f^slsq ctfc? |iT3:®f<isyR ^ 

'sne^n jf^t enm 1 spw mm 1916 ®rfff3T?!lp® 

bksr:^ I 17^ -^5c^ lata sni?! c^trt^ »wifr 

1 

5FT9rW5?l ^TRFTS f?F SFBI Brfm^ ^ ^CHO? '5T^ f^R?^ ?^tTO I 

5EFT»® 'siTTCJnfjTOiT 1919 yrrw ^->t»sirr«jw ^ te ^n^Rr espn 

^nsn^T I 

<m5< ^ Tfsi ftfOT's BTT^ ctnsi aerf^ «icr?p ^ 

c?nf®?nsi «nTf*§srtiTSfr i^?!^bic^ to bh^t 5^T<nDs em-n i ^a»ssTw *r t«fc»R 

<!^TC51 'Bl*T '5nf=^«FTBI I 

wwic«fsnTa?i '^jrf aei ^rratsRs «?TaCTt*?<> (As)^#® t®R ’s m^ ^ptyw 

ww Tjmsmfi i cnT§?Ft>w t5R!3?m wifk TOn?f ^ 

V9T arear mx. i ®nRT?r =mTO!Ri ^ t- q ^^tOT a anro^ 

^c?Rj >nif?(T mx i ^roa ^ernro ®rnt»^ ^ ^ ai'esr 

»n<K»R msm (Sb) aRW bp*r 

w ar^m TO ewT^ TO in t aroBnr tasi-«a5T-f>T ^a»s5!T«f fsnam bsfa aRHSR 
h^5mtsiBn-tiRT|5h!«^swf (ppamino-phcnyl-stebcmc-acid) I «rp^! 

i) <8^3 TO?rc?i 'STTBR ’R 'ea;?:*^ CK^ ^ ai'OST im \ fap^g amr enw 
tv i^cfm 7fF^ firta^ iw J 'si^ tv ^aica t*i1^ 'svjv axg® v?n cac® 
*m TO TO1W ^wrrv <»BmT ^ vw»r i trons ^ to mmmm ^ 
5T^ I fe*f«a?mt TOit*fn «<iv TOHirt^v BCTO nx ^ ««¥ apn#iv kto 
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«ito '«t;c^ Baicm sn^*i i ^ 

fi5?WT ’r'*jf®?r tfh h:^ ^ i sin cstfa m isn^^p ym^ mi 

WCT c?m^ W5JT?{ ^wj «i;*q jtt to ^'*’1 

f^tor «£i?F *f?jpra wr ^ i t^t^srntor- 

^nfsTOSg 5IP»9I toST 2P^« =?5!K®R I <t?jHw 

«fl?r? nn^fraT^ '•ra*ter acmw ^ c?i^ g;;® ¥T4<«^Cii4 

:^«i; spcg «f«f5 ^79rt?| PFTJ? 5? iTT « Wm ?J^55»T*ICSRI SfiWJ 

^ssTprsra ^jT*«ip!rsT ssmr^Tcsi?? m ^-sitoi ^c?t jjt ^irrora jjtcwt 

frr ®iTC«TC^^ 5 tT®r^ 3T®w ^-pi»sJiT«f a^ffral ^srisRisra 

to?**} ^ 1921 3n®i I i£i?r m toito to«i 

''!#m 1922 I fs6^sn^-(ii?i '5T?rsio‘'fl -Jns't ^to ^ wt»f 

f-ncsr i w*r sic^u ^errefjir 'sugfi^ sj^fi 5i?i «fw (ii^r ^QZi «pkj \ 

1925 5?TC^ ^srac'S wtc®^ ^r^^rir 60,940 ®fi? ^bi 1935 ^ncef li,ii0 ®?;t i 

1925 5!ifc^ m^TTcsT ^5FrT®f5Bi si;^ 55 6365 1935 yiTC@t 845 0R?ra i 

5i;^T5Bi 98 c«fc^ 2 >*rswi5 fsm » 

i&m «rT5?c^ mm ym^ i 1921 y\m fsri^i t 1924 tot 

^T^T5-^-?5«t' smiT ^C5R ^5 5nt$i?;;;®Ta5 

'®;;t5« ^Ricsw I 

^♦i»5=n«f TRRTfs't 5Tf?rt ^791 ’5C5 to 5tc*R®n^5 '*i;;ercffp[ i tow 
^5C8W a^ ^i^f' f ?to 'iiJ? :qs?iP3!7<3 \ tori stot wftsrS «tw Itoi^ 

m a»i wns i?r$ w^i w?[?snp>i wiwto»n?Ri cs^tssut*? 5fQR » fto^ tow 

aw SffW 'SrT?R5l5 I CSf^ '$lTrc>nt’TC5TOW ?to «I7575 

3uswft '0 57?^ 9n$5fTC55 5f©Ta1^ I mmsi *atoito anaTi'tonTi 

vstw sTSTto tolto ^SJSR I 

toTRl to^asrw toR is^toi >Fsm:?i»«i7R*i « strwut^ i ^ tori topw 
'57to75 a??pmi :«ic5s m^vm T5»«i?wt5R[, 57 ^ 5^31 ^’fm m^m9i, orti»T 

sn^T WTs tofsi^?^ 2f#s 51W 575 ^71 w to ’to fto 

^TT’WTW ’RSPT^rnr to^ Ric<it«pw * ^ Itos ^iwwra, ’i^w-a^wvRi wtt aw 
pfT^ t cw-topn?! 9i3i*NfC5W ’TOS wt^ler toi;^ 5 ^ i 

1946 TORI 6 ^ iSROT^ 73 *m wc*T to w5OTn vcaiT 1 
4 ^ tHtwRi m «fl«iTc^ nm to, tol «iw 4 f tocaw 
c^w atiw i cwia tww^ ato, ‘to to tosrra’ <afe ‘«p#f c^ ftirwt 



cw vm i” fTO«« <J ^TWT?j t^; 5ffw t<!si;!tr*i ta»i fvi; 
anirta ?iw anro «pTdw; ♦n'sm tflc? i hit^ ^ ^itcns eter *ppc® sir 
i^wn >Rwnc?w 5Rffl«$ <pn5i ?j?«i jrcs i 'sier^pr 1^<nnTlR’ 

^»W3T?f CT c«FT**n5?1 sjTOi?, vsRTr m $wr !w i 's^Tsnw-a 

«w « aw —PI ?PU!SR pncn wr® !5isc5?( W^tyrr ^lar ’irta 
c^WT ism i W)<T»n^^ '8^«jt$?i jiTTsrs ^artM otst; «p?it *na5 oil sprang 
«n?w JTT arat i 


wii*titr 


* 48, afffe, wfiipif^'ii, 


arr^pn ?«p a^vst »n;^n t -^ri'© csw arw ? pi^ C'si ^sswri 

5 wt«$~ sn?d cac*? aw pf'? sn^or '©lasn^i i «rpm 5 ?r, sin^ a;t«i^ 

sntfTpp^*! ^<?r (gravitational force'' m.w .. ©w ^a?r <t m osw ^rmA ? 

^snacsT cupRf twsi (^ac5[« aw ^-a’ a^i*^ ) « wtwi 

anpw m \ piw ^ate arwls aHTca'a C5W 'stpw §a4 

®?T *roi PSCT I 

ifiaa a**s? ?®T, pw cac^ <fipRrTf ptutt w ^^'STw ^isaT's-t <i anca tviar 
caca? «iw< ^i@aps-^?t «raa a;^ vim aata afaart a^p^ erwia ^ 

liw? ^iWMfl ^sasnlB^ a^rs »i»ac**f faw; ancaiww atinw > 

w PPM PFR faia aat^ 51 , (caa*!, 

WR aiB^nspF pwa faca aac®f *Riapf 5^; anaw taPTRii?^ 'Tspp 

aaa ta aaoa m> mm ^ aa) ^la'w ^ ataj i 

asrsnaj® aaiaw awr) t#isw at§« 'sa*! a*ftC4 'st'^stfe 

^; aw aa* 5»r pfw ^acaa tacS* «wr (charge) m siai i a^ at»f mm- 
caac¥T «0ff ^ ajncaT aroa ^ cafa arwR araw «rw aa?! ai ffif aww m 

arwRarapri <iict^ aw arraw a^ « aaa?irra fa caw ^ tarn area 1 aid? «Ti|aai^>f 
arruR atf aca t 



16i •wrji 

^sTOTfjRs *iP?r??r ^«rT?r—pm 5T#rw 

PWK9RJ w?is ^'5 ^iT?rt*i ^tfR <*^t^ '^isfai]ffl[<p 'si»?^ (suifftC6 dciunty) 

I 



fi) (?!> (iii) 


r<m 5i;&ro?n 5p=i;«i csw c4«i i 

(charged body) '$rra *fsf ^ mi ctw 

mm (induction) \ mf ^ ^^stpw (electrostatic 

induction) ^psgf^Jsp'Q rni i 'sc^ ^-«rwK?? ®iT*fTCi? t 

(twfl ^ ww ?C5^ tWk ww ) I 

vii^ sj^jnt 5 r:^ ^«n ^tprt c^a » csw «9’«fn?i «jwg?r ^ ; 

c?m, pFTfj ?ips?r "mr ®nf^ ^ rt i c««?is 'm^rs 

(ultra*^iolet) ?rH, si^rsw® c«k^ siOTT?if^ (cosmic) ?(H, iT;f«Rl?i D$5fta 

(radioactive) (5n*n?i«r'5 c«nkm, isft^^rsi) c«ic^ 

term mTHT 'SFWT® entes 55 1 (S^ cw 'sr*m ^ 

^5nw>n 5 ^ I ^ >t;^ k’t?i1^ «rT*nOT5[ sic*o »5te9Rr (electric spark) 
53r; m tegt tenw cw m 1 
jre*fn?s?r wra cnw?! ^twppi »r;f«$ ^ 1 <i;ftR*k 

^ «i«j5 m-fi ^[TPT ^steswR c#i awT 5?r i sipm*! ^i^sicaii sn ?[«ifm tsiw 
(electric discharge) ^ jh i "sirm Pita (leak) vm jtt 1 (^^jrfcsn 

si;;w?i '35«wT?0^ ^ wkr ^ nitente% m;^«rra 5!c««f mm 55S«TOR«Rr 
^ I) w csm <3 wm ta (potential difference) aw 

nm I ^ ^ pw cetat ‘S’J'f® tem^ asr 1 

=mr»rRf» 

agsTiwa cw cwr 1 'Q wpm sicaj «waT orow^iw w 

aa ^stp® ♦iTta?'<¥ am^snssj ^«rr wm a^t ssrw srsw ata 
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w*ttw 

«srnrf?!® 5?r f ^stwtst ^ 2r!TOi:«Br ^ sTw^tr^ffr ®«fT »npi1?r vrm s^sf 
Srm 5cif ^ I xK»i «ijsT< *nim e ?rra:;?i ctc^rt ^ ^ i 

»fl^ »iwniw 8Pmw (fj^ g:;^ « wm 5*r w, m^nsw gfB^s ^5?im i ^5?pf^ 

ws?w (sound-wave) irr ^spnw tow pw i 

^ ^ ^5(tito7 ^9i’n?r«nTO ^ 'ttsth a^fes ^sara c«fw Ttots pwrt efwr 
w ^stows (lightning arrester) bsf?! ^ ^ ^sswrfzw ^-9i:;Dn?r 
af^s1*5P5 I toipsir ^sm ^ csnsa) 'STc?Rr 

»f;CT:9rT u®rT snta vm\ ?ir i ^ srwif&c^ ^'Q’m- wi:^ 

tow totora 9n wot ^fso snfSps w’toic^ a;!:® pf'QfiT ^ i csw 'S ^5iw?r sic^fi 
w ^Tr*rH 3ii®$ iw, i?#^ mM sttto a;f«f5?1ps 

5m I 5f;5TC5n «i^p*f ^s^fsnfff^ ww jk^i 'sn^rR c«r;^ str t ^ ^*tR 

'$Rf-5R^ ^rrto ^ i *i*w 5W ?rr?i;j?p*fT 

IWM t*fC^ «fT'e^ ^ mK «rT«rRW twto 51SW I ^ C5W <3 5fWT to?-ac®w w^ 

-mw sn I iRST ^towgjT*!^ w 5 =toq >w5prt «fTW! jtt i 

f srtwcn^ n'eisf* 

• 2/35, ^ ^=*Pt^-700 056 


<2f^ 

1977 “wW « tot^r” ^«rl [ ‘‘wt*T « r^«t^" 1977 ] 

tow tot^ wWw ewtto cvtw^ [ ^ *ttojni ^nrs 3 “totwra mi— 
Pti^ »rWtft” emtiS cw »rtto ewtPi^ *W9 r ^^Pitflus (1376) 

4{¥tto «t: torw ewm^to’sct -jw 

S55«iw<i7tws[ (^f% ntow ^iPF«R atts^ WS) t^ito nT'evW mi wto 

i| spfftotn^ wto *WCT5 «R?»wiW ^ i 

^ ^ sfw wto >rNti(fe ^ aww tol i 

fWCTto 


ww '9 tow 




[ y^Mws 5n!<5’qt8Bi 5^ ^3*78 ftpw ^ \ 

<s^ 2Ri7»f ♦fta^r ^ 2<t^5TO?Ri 'h'mfi g n w H Ht ^ ?[cbc» i 3 

‘^lt?JPH ^5TCS 5?T«fRf*R! ?T'Q^, C BFlIWR ^vSTlf? PTWW ^fT IT?! 

art? Bw^ artwi?*! gfTO? i swh ?w aw « isy^im t#w 

c*i*[TWW ?rc«T art?aFK^ af« '?^s “sm:?! i ot^s <h^ «?$sTTt^ *r;^w 

?»TT m I 

??pw? c?i?fT ?TC^ c? 5iw;c?? ?T??ri:?? >6 ^?r 

ffOTif, fVCT? WCRT tf;;!?^ ^CSRS 'Q ♦ft?!??? !TO ’fTC? ? «IH;^ ifTWT «RK*I? 

acffii >i**i3rt!? 5!:^ 5? I ta^ »i5i« at-j? f?wT#5f^ sn^iwi mm ?tw «a?t 
C3^ ^ ajwFR «fiiw ?wiT ??T ?iir I atan ?; t? 5 ^ j CTii i ®»c?^ 1972 »ntaw 
8f3 *rCT av^t»!#w« »$^TOw »a^ ^ertits^ m ww \ 3ic*«wot a^nl? 

fwrprt^rta? ^ art?-f^wT!rt?i srpi?ant$cf atac?*? 

=w:? tawR I <asR T^ wffsw <a^ ; ^sic® 

atflc?»K^ *r:^*r5 mm c«iw ?wt ’wra anw frsrenlJT^ fe^y nn « 
mm ycirifar i akaw? jfS y«m? swh *n?Fw;;t8T y»r— 

(i) a;tvrt? wms a?wjn ?;f^ ^ Pi^ ^sFi^nc^ ?wr gpi \ 

(ii) >PH !T»rts?TaTO aFsiysl «?1OT yawnwRi I 

(iii) aKn*!#? fe»npi mm, cadhtr, ypstm i 

(iv) a^vrt? “ifpqtaw fRTT mm *niww??R! cym t^Rjarow i 

(v) ai!*pp srrmi «??«« yrni? i ^^srriy \ 

wm mx c?, Stas? « srHjya siprr «a^ ty?n$ ?nw i 7m sFrt 
•yiwyrty? w ^rtfucew ( O^) ®3 mtx <sm 'si^-^sRirT^ (cOa) ^ m i 
Imm^ jniwppwnic?? to w?i to « aitTOR ^ajiy to \ aj< ip if te8 

TO??ra ^nWrcyy a? ww »i3; to awiro arwor <fR crow m aiwi m c»!^ 
TO snyy TOTO-Q fy^Fw ytey \ snro yp ygi gw afcyj y? yp mn wt^ 
mm, am %m mm, yp yp to, mmmm t^mmt mmm ISNpw myn 

*i^y>rtD5 #*M gm arem \ yfy p*!p$ yicy ^nyca iwr taffyy yfmca 'fim 
TO aiWty card arfacawy ymr to yn;y «fly1afK®r w yry^ m i <aTOr 
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yjcap sRpt^g Tirf^ 'ejtd? ^ jtwst i ^"snir 

f«IWWT'-fl'f Siw ! 1 !t?R C*ft»»l^ ^ 'STRS *^5 ^CT?I t£l?P^ ^«n WT 

aCfTWR I 

^ ^ si;H?f ^ 

C^STOT I ?!!3T^T?l«nJTT W'S C*!t5rf ’EH?! 5ir.?n >[T@m?f ^*fT, 

*^?rc«BJ *(T^ tii^K ^5p7n;?j ^:^^5^^^ ?pT^^r sicsrrar^®, siT®rtm 'siwt® 

JI'^ISF??!?^, ^dlTWJT f^ICSR, ^.«riT ^CSfT^r^f? <3 >QWTR ( O 3 ) Sf#s fsffsJE^ 

eiT^CEs ’fTc?! I ?i?3n^ cw m, fac^cJT ac'ST^ 60 m* 5rnFr*m 
?n^7OT ^ I 

<i}^ >H55f f^® siTSf;;?, sfT«ft « t ynwra 

«r5rT^® ^fn5?t§ ^ICSF ^TSTTC'R f > 1 ::^CT 2 R?I'»f ^ i£l^? 5^«R5 5IC9F ?PC?f 

>TT5it«F^??r^ 'srn?3T® ( H 2 S 04 ) ^(3 f Jifpra sn^CT w?i i 

t^jpM 55Tra «fT^5f fCT 5ffTmr<T 5^?rJTT sfrc^ 1 

?iijf?r ^fmsR ?r 5 S 7 ' 5 W'®T ^sfsn:^ ^ 1 Ritdiisf^T sr^frr^ ’SFf^a® 'Q 

c5TC«i?j ?is?r:55 -to I 57 ^^^ !m*w ?sc?i «rfc^ 1 

Kpt^ 'Q fn^ctrcsF^T «WT^ fsfcsT ’TRmTfjTSf iTiW (peroxyacyl 

nitrate, PAN) !:?it<yr bst?i ^ 1 PAN C5TC^?[ -e 

???T ^ I 

‘^T«i'«i;;t9T §?''«Pf?i'Q ^ ^ » c*isr 

a"#sus ^«fT?r 3i:f«$ ^ I ‘nit^ ^c?i 1 - 'GOTst (O 3 ) 

'Q •w^ I iisn^ 'ecsrin yi?!C5C?r 

c»rf«r flpt® «i5w» 

dJTO'Q y|5j;;2, sitf't. jtTbTI, «n61, f?l®l, ^ I 5w;5 

5^ tPfws *f;;;f§ Sales—s«fT, cacti®! ^ ^sr mt, ^«r?n5^ 

« ?iwpiWRBr sw'sm 'siTS^si « !ssi9 *i^^ 7 a»fTc«i'^ ST?n 1 a;t«pflc^ fc!$®!fa®a 

{oil industry ) tssit ^«PT?i *rTS*i 1 t®®PfT^ WT (sas sm a^a^ 

ws 8 X10® ts? c^ ataaife 5S •as^ m.^ w:^ ?ts 1 S^rn^sa s^a asn 
cac^ arcs—1967 area ctifa ( Torrey canyon ) TO 'qs'tsi 

stsfs as 120000 fei us®! ssjss SK®! ffw^ jfCRto I swi ss^hs m i?cafsa ; 
ars m as: fsfwj aaitss aifa «& wca mi Hs!^ ^ ^ 

m, 5cs^ I wisawis cs sa a^’s^issf spn#w awrs* Swr ![s 

asisf? sw^i»n ^«rfc® tmi 5s » fasw asia^?^ ftsi aiaciis «?c®!s scar 
ww < STS wr was Sf“5iT^ m si srifr siWls «wfe bs 1 
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I >Fi ^FmTSTT? ?i«f^ «ii#fC?F 9Pn?r «fis:*<F c^ ’5i«R»t*fC¥ 

WW W® ?^f C*jtm '?(5W?l?<5 ^K ^♦nsTTW 

5is?rc5 I 

OTPw ^ si;5! ^'iwi iiWRpw ^ t C3^ w?n 

^ ^ ^5RPTiI^ > cfl5?? C*l1l^ 2n*ft « 

•#5^^ I v5T^ ^ fs^s ^5nrH«n*n ^ 5i5c?f OT<s?rT ^ ^ c^FFif^ ^ i 

5f;^? *F^?T;t5i c?Br ;^s?ic® sg?i iito*! mjpf <T;;fsj^ JH m « 

c^—* 

(t) gfe^f^fsT oispRWTt?? ^sfg ?p?r:5$ m ^ wct tf;t^ 

m 5311 

(li) ^s5R5T?ri«fiTO f5scf^ 'flSH 5K5T?f m i^i pwt 

ww I 

(iii) sn?n^wiw ♦{■«lf^ a? (treatment) 

w\ CTC^ aTC?r i 

«fT®f^Tffi^ 5P5J snj^JWT^ 'sissi, (ilisnrtR 

3i^THj *n?r«n5^^^'tffn:'5 m^\U fe’K’i cadM <3 mm «rtt «3r 1 

cacdfC9Rj •’Kflf msiRF ( Pb ) c?it^ mosn 5 ^ I s^KOTis 8i*?nw?r 5K^ «rr 

f#5!T sn^JcsRi 5f«j7 ?ifc?r ti}^ sth^cto? ^ 1 f^wTs^^rr ^ wcwt w 

a??fsm;*m c#*f yftm sfsic^i *si;t^5>*rtf ^51 c*n:® aM ^rr stRt5i?F im^f 
!C<3aT?i 5!*®i5sn «»nc^? 1 ^ ^ m^nfeiijra enta® 

sn m jjTssTCT tsffa® 531, ^WK’?3t 5fic8f fsjtei s 555 OT>nfeTi7**QOTPn^ « Arnc^nfsTiT- 

aT?«rT^ 9iii? ?j5c?f I ^ afivf' >3;?$ srrJij^f^ (S^In ^ i »i7®?rTt liw 

af'2iTO iflsiJi eqTsntf? 5PI ^ c«fc^ ’fipi !n c^c?n3r, cwr 

«iOT»nts?« ^sm?i a^iVr ^ ^t?m '$t mw 

a«5aiwfl 'snsiw »nFi 5C5 jit wict i 

t^wH '3 a5:;t«f5»nT?T a®;^ vest stk;^ 'snw 1 

Dw;!®! aBWT«tf53p zmm t^cwFRw «itfe?r c?isr mm «*(??f ant^a vim vss^ 
W®! alacwc^ ®f;t^ ^cs la^t fsTsrt5 *n«Tv5, aT*rt, aW aj'to 

f®c®r ms. \ vc®T cw!*wr 5 !t fnv aca ca^Kf^t 

am;sr®sw cattaf «ii?R p#ff afrea^ aw fate aw a;®*? a;:®*? a<fnw^ 

I ) a^«5 m « v3iMr;!a ^rr^wc^ra arsija 'aatn* 
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sfiCT I «no5 ®rri3® ctjcr ■q »rwK*ra si<rr 

WTW 5!w sTRp^ m tfpw j «fi^ c^!*^ wny ^ w f^npw 

^♦fTTP? ^ 1sR?ra ^ tsik$w () *qt$w te mra i 'm 
^ siK?:^ OTW[ fm ^ '^’$=iFT?pp nj«m;;?^ 8[c®« 

♦nw I m*n cwi wc?[ ^RST j?:;^ 9t?«i?i mm ^ 

5^5 ’fTBf I 

t?$«f!»sp?r TOT «rTsrfct??T ot ^ nrcrr ^ te OT'©^ ^st s— 

(i) ^TWfH, fartorta, smterwr*^ ^jrtsrar t 

(ii) ctfi^ c?n^ ataT*f -wsT gm nm i 

(iij) » 

?K®T C^, «rf’55I*^T « =5IT#rs ^ I >!^?IT? 

«Tc«p <i;?7TO t*Fta ^siTin fra t 'Q^«t tjtsi'RT 

afwra <iTc?i, (?isR—<n f^fsr;? f3^-i2 1 '<^fT^^=sj7 gr^c^TcsroT^ 
«q^ 'Q’T;«it§ ?sT^^?5ra7, c?fT^ wra ?rn:^ i c ^e?t * ara 

3«T>|T^ TO^nSSTC^ ^ 1 ??$ fTT ‘'ITRf C >1 ^TOf 'BHCSt C«fW TO*fFr5T ?F5T 

o^^ra c5cir « sprtif ?TT?int$ “Prevention is better than cure" 

lii’^ntfr PTT«f gsf c#i sipnm i 

«r$Vrc?i PTC*! PTW ^wra ’TTstt ta (green revolution) 

^pn «Tfww mx. wi ^wrora srw f^®fTfrf®f^ 2 ^ 5 *^ gsfce i 

^ms C^lCST M’S^ R^9^8 gT« m.^ 

^RTPs gc^ I ^'siTPT PI !r5?pn;f5T { <3^*t fgsnpr 

(t5?5ra—fe.-te.-!§, ^5iTTf%iT ) ppqf^i !wi ^ 1 ^ 5 ^ 

c>in^»T TOgTca m:^K\ « mx 1 «iii!?t# 5^ «ra«TO snl^c^ 

^ 0fC9! im m <5 '^c^wc’F «»;:!*rs at® w sw ^ snte 

'Q e?c»T 29 w ts.4s.-t^ ms .; *n to cto cw i (ii) 

fearot ^s^^-a®»?ipp’e csica mm ( irasR 
sfafiats, sw, wtsnk), (Ui) ®jt«pp mm gw «sj^ fjraie ERTicJfira 

t<pg; »i??wT«i wfTTO g 5 tiPR trtsj^ aro aT«ffc'fG?e ss i twie ct 
’ niH® »pmm m. trWKfpfw w to;^ « mm ai^ft ^«fj Tg^m:^ agn ^ ^ 
^smi »Brtg® tw*w gira ?rra sc;^ sic$ 1 vQsm «ssw ^t^sr spl^-^fssf <1 
gro^TOW eg?f mm gRSw gpi cgn ; !^ Isiirfiitg® mx. t 

(i) CTO fCTO eiWrot m iffRt msw \ 



260 tlTX^r^liK I 

m m <3 Stifle'S fsri?tj ftfCifs sf«T «rmisn ?5C«^ t 

W ;iht,l5T apt® ERIC'S *?T I 

cnr^ctfu siT?rT 5nc^ jtt, ?pra«i acsrtc^a JiFC^r 'stc'!?? atow 

'QC^, (ii^T »^rf«r<is tw*" i *i«it?it I®, f®. !*t5;;cw a^®c?rT<f 

■^®T I 

i£fe' j'i^r t?!55T^’t<n 'Q?i;«f <wsrrc?Rt f«iw m c^ ®fCTT 

'!Tc^«ii I ®t?[T '^"#5“ 5n<? msj ‘?ncgT®ffsFW®f ^'tr^t’ (biological 

control); '5i«f"T^ wisfi gT?®iT w *«pt^T ta c®T«n‘ > -^TcsfTsi^sf^x 

!:<T^T?r a[«i1c^ «ia?i ar*!^ ( 

®T^?iTyi } ‘g'l^T '>^1, (A?; c^H «n?iTa *F5T «rr^w jtt, ^ «ri c^w 

^TC.¥n<ffe<PJT5I 15*1^ SKSN ^*ITH 

SrCiTJ 5^ <T^5 aC^QR m ^n, ^®T a??Ii?P»l SJ'SSH 

®?r «fT^C^ J?T I 

«Jc»rTc^»t xm* 


^tfil’tft f%C*a C5^f¥?f 'srftt’TTC^H 

5^;;^ ^(t^fsiTa 5}515®T ^!pm Wc®a 

'5iTtwTC§TCa?i a«i*f ^ I f<®T«R i 

ak«t® ^ ia^< i ^sm c^fc^ 

i£)^ »t1^ » 19 $ «i®a »f?® ?n ar®®?! af®t?rrtf «p?n 

»-n«, ^ aic^ ^rr a:;?i; $*arc®?i ar® us^ ^c?r {si® j 

tfl$ »i?« sra 5i?r *5*^ m'^ «i®a c^n!^ m <*1^ 55 *^ ««$ »ti*nrRi 

m ^ ^ $®jTl*r?i afwma w j 

awTC«i^ $c®R#i im ctrr^ !^ fm 

m *11 «9^«pp tm csit«t ^fex r d t a w 51 1 'fi’sFfS csitar 

atfCT^ t£i^ m «ji$c®rK;§Ta aiw i?wr $Wwinwi sr^i^fKdicai jrwt 

(S 6 ^, K^ssmm ^» 
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c»w sifh c¥!i^ ’i3srr%?i ^ isn^^ «a^ 

yr?r ■^«m«i;;?i ??r ^ i sfr^T^f ’pi?i?fT«i; ym^ i ^i?!t 

»n?WT«ff?fjp 5t&sic^ c^'SlRT ^Tf5?c?r cj^h cs^^Rf 7\m 5m i 'si'Si^ra srrc^ 

»a>T«i *rasn«t; ^ i to c'sc^ 

C?K5T fel CSftf^T^ ^3*fTa«l WIl ¥IC^ ^1 'STC^ <®n 51 

I t£! srri 900f$ 280f§ ^^CTic^Tt’ra iT'®ii 

TO? I t9 iwrt ^"T 59Ti:^ i 

C^J? f^?5f'5 5;X?1 511?? ^Tll 51 ®«li7 

?P«n iqi? ^5?W ht^®l 15(3 I 1^1^ »£|^^Til IT iflTOSf 

gjspTCii 5'«ii'Q I ‘«ntfTC«i"i <£i^ <gfi ^ c^-er!*=ai ficiTsri^ ( radio 

activa decay) i wrff i«w «ri to 

55TCT^ ntfTw^ ‘siisn«t;i srsniT^ 5X1 «nm^ 511 c^’?ri 

1T5TC1T 5?;*^ sjT^nefTWl C^S «a^ ^IllCJTl 15T5^T C^T'CIT 51 I 
*irsrT?l^'5Tll 5C1 C^JT ^T^TC^C-^ ^^fll WtC^ ’t!l«l'$ 5C^ CT 

111 JmC’T ^T1 C5slll^ 51 IT I ^sr^lTC^C’d 5C1 ^ 

IT >a^ «TT^c>rrc^TC'^i fjTfff"«i> ®t:?ii ^*fT*»r ^X5'!^c} >i«‘?f;< fi^Tfsrvs 5Ci ^ ci^csi 

‘%‘T^' 5C1 ^ isn ni i c^-r ^t^wic^tc'^^i 5ci 'srit 

T:5itc?T 5re Cl 3W1 siTc^ iTC^ ^ «iT^CTTC0'7C'!i‘i ^Ti'crliiiiTei (half life period) 

W 51 I cmi STI^lTC^C^l C^KG CTC^C"®! ffiq* '©TC^Tl <ais ®T^ 


C5FT1 ClTTl p^a ISCI^ 5T*^T1 151 5<31T 1*^1 I 

Mife »fffi sfia « *(?®i '^tisn^ W'GiT ^ i 

f?TC6 l>Xllst^ 



'sn^CTTC^’l 



“rts (Mev) 

1. 

ant^nn 

204 

3‘8 151 

tlTh (-) 

0766 

2. 

«6:it>WT5i 

89 

52 

U\i-) 

1-46 

3. 

90 

281 ?fR 

^#T {*“) 

0*546 

4. 

106 

1 151 

tl^{~) 

0039 

5. 

192 

75 twiT 


0-67 
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llt«f «f^n 

C 3lER 64 

cn^cETc^a 


taf5jE«i 

*i1» (Mev) 

fRter^R 

2*3 TO 

e" 

0-23 

134 


^(-) 

0*7 

fyi?®?aT5i 

30 TO 

e 

1-2 

137 


mi 

0*6 

CTOT^ 

5'3 TO 


1*48 

60 





{sfOT £?nR ^ ?rTOf?f 

sPTffT 5?5?r STT sn^i ) 

?;?ij csrr^ « ti;f$ fiq^ (^aiT i ism iQsr^ 
f^fararsr ’'i?i5n*f; i €it jpr i i9i?f?r 

at'35c?rT*f 5f»f5sr t 

^«Rn <K«rw I (flOT m >nsrRT <a?r? ^ttetc^ <iipf?i i 

fEJ? «ini:^ $«re?rT ^ to c > i K? sri > Br TOnifsifiq^TCSRf lyiw ta laws afEc?rr*r 

^ m I 

TO! tpn? I (£K?m 'STftTO mFi i 

PICE -pfo la^ 7R ?R5si ?jst^ c^ =^CE >1^ I 30 c’?t*&?si^ 
c^ ^'Q f#j^®Rr 2n:«i«§ 'pitgsrr«f »fh errc«p i la^ t^sfi csjefk 
C«ra N?*R?T ^RTT I 

K 

t«ic»^ CTO CTO CTOi sjs %;^ ^ ia=« t^wc^ 

lift '5?KW wi ^ aterw ^t^TO'Q sotsr i <a ^rjprt aarrep? cwr 

uf9 TO^ ^ ?fesi E*'^ ^ CTO *rr5ii 5 T'!?j TO?r >i5W i «nf»!W sna*? TOfECE ta 
«IT pro &Ef?r ^ 3^5? TCT ETC’?' 'Q^ ^ *f 5 CT RT TO TO 

mar «a^^ toestf *ir&c»i TO^fffsror et to !=itw a*«itECE et i 

C*I IsTtfRW TO TO TO «a^sf*fC«P «fTC«P CEi^W?r 'SlIfe’ITC^a?? TORI 'BpPRl 

fro^ cE^1»?raET at?RW i «ait ataa’?' »;;»ie <a^^ i *®n^ «wt«|E 

?mC»Rf 51C5T ^«ITO TOT TO?I 0 ^ 5^1^^ 131 «<W? ij Wl TOt^lE ^ I 

«2t TOR TOP % »a^ W5W Et^?»*TO ?rT'*n ^ ettoi r;® Et^^H^ic^wi 

tifi?p 5C9T TOC3f I «a?i TOi Ett?? mic^ «i!TO«i «rTO toj ( to 10^ ) 

N 

TOW TOira TOTCRi ET snar i cr ^?ra snar to ew •b^siew gw 

^ ^ «a$ TOcssj'O <>f ^ gTR TO «n TOgra to towre JWcmaR 

TOBWn?faR I 
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's^r af^c^ ^ t;^0ft*3^i tntwQ 
at®?i<?»f5 ?:??« ' aijiaiJ4>^ a^T s i, ^ ?3n5j^«$c5ra c-swr ca «raw?i atswu^ra 

>n?TO csT-ein ^ I « a»*ifOT a» 5 T^ (back scatter) a««it 5 ^ ^ i 

2 n®?f siraOT? mti ^ *o W'sin m, w siT-m 

5PI ^ I ¥Ri«f ^n^OTit^Ta c»rT?i«f ■spsr^ ^ 

a1^«!<i I af sac^ a'fT?;<!t"?f af^Tc«i?i ^ i 

<fm®r aT'9?n ’S[;5r5Br ^5RTsi:;9r^ i 


W C3H ; 


c^im^ 

BRST ^ t#!f aT«!’lt ^ f?I5?J«t «FC?l I 'BTPTO'wI STT^iitsr iHspT ^ 

aT«rt 'snre ^nsrar >i5?m jti ^ ws pf^rr jtt i «ii^ 

c^ smT^j JTTin f^rc^ a7«ft®?»«i:«F 'pnf^ ac^ ^ i 

csrrffrw ?9 t i ai*f1fi5Tg vij^ eiw ac^ i csrr«Ti*¥i >*1^ 

omtJfT •w ‘csrwF^’ c«ic^ <fii:>fC5 i <fl?i, ^ i 
ai'ite csiT^TP'^ I «£i^ acsf ar'ilwii snw t?f3[ 

«rTW «a^? 5??w PfWBi <0135 snrdjffRf (mantle) i isro stfs 
( segmentless) i «ni c«i feaT*n??T «a^ ^tfTR i ?WBIPT «a?f 

JTTSI ^OFlf^Wm (CaCOs) I sow *?;-«£J^r^ SRIc^RI «TO C^I®? WRT 

ca«fl3 OTT^ y\m ^ aT^n 3i1^ vm 5 ^ 1 w «?5 

I JOTORT eiir'&Tf^sF W ?ic»n 

csfTsn*^ ^ «n3Bi l^—9fnc»^aR5T, caf^rf^'Qcwr, «^TC*Rcnn5T, 

aymrfiwitvT-in ^ pwncsricawr • 

sRi^TTOn Hb§»t *c;5?:?ri arop sro ^?iot 3tw HSt ta^ f?i?n$ ptro to 
•a^ cfrJ sn«ft <ij?[ <rtcsi «(tej :5n?Rni?T iito 1 w.m «a?PW9T *(tJT ii?k 5 
«rm ^ ww t’s 3?^ ^51 <rrc«? 1 op^ opS dtwwaT m cvrawp 'grot 

TO ^ CTO PWS P TOT CTO to 3?3S tor ?p5tB5 I tf|5i;tei 

•Tfsrvf, n^'t I c^ •ito I *w1, 
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i 31WSI 6^ 


«rT3i;^, m% (slug), (whelk), (limpet) aMsI 

I 2 rr?r ac^ic^Rr^ i f^s?; ?4sc; 'srmu 

’I’nsTcsrT I m ac?risFw wt cffc^ to ®?r c«rm 

>n^a c^re^c^ sic^jg?TO i to i ’?^-*n5i;i:?p?i ’TO?! 

«fTC^, “(Tsi;?|sc??f TO'Q «(7C^ ^BT ^H'G «fTC^ ^3^ I ^ *tfsi;TO5 

£fp ^TC«n3 snsrm i la^r c'*fWc«Rr 5 ?j;*{J 

w ^rM esf^ ccfc^is ^ <ijt ?w 55!Rr to jbjsi 

TO I la^T *j1?f9ff® i »nsi;^’ btw *^?r ^ 

«rT?f^ »»n5i,j^'e m i c^fv^ cto i 

C'^WyiocnrsBf sn«ftw?i toi atfFi i t£K?Rf Wobp 

«ITC^, CTO^SfT^F ^^i£i?f si5{TC6?f 5f$ c«rTC57 « ^ I 51^ f(ESf 

vfTC^p I 5J5RI ?^;i:^ TOT LW\§ ^7«f?F ^ CTO C^ I 

sfCBT ^^^^^;TO ^ ?n c^c*7 a*^ ^ 5i;3n i 

aBT caMnocar®!^ w'N i ^ ^ 3=f5i;cH?[ ?r5S-c^c5S?i w 

TO<n 0 fr?B I ar^eiT irm mi i 



CO fw, (p) f&c^tsT, (i.j) it^3|5, (iv) '®rc^t*r, (v) "#s 

*TO5FTcawi aT«ftc>t*T ^^t5?i i i?wif ^sic?rs^ td^ 

^ t»!<-<flK sf® ««?i C’*fM I 

^ ?5C$RiM c«rMc^ ^m. i TO^d® #sbi sijt^ «rr4B» 

TO^^ ^irfTO 5jr«5T I 
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w sn^nwTOwiTOT?! ta i ii»t '^3 w^'s ^ 

‘apfsi »PRW < 1 ;^ ^ ’T^sK «RfT 7<rm ^circi 1 c«n«R5 te 

5n^Tcsrr w»i mn 1 

CsrVTCSTT’lW ^ W 2n«l1 I liW^ «Q^ 

2WTR aT«ft I «aw5 ’I'w c^tht m?r 

I v9?rr 'BWTsrrfew, < 11 ^? 8n?t fwcJiii cw ®rK^ i «ic#r^c»w 

ms. '5iT§t§ <79 ®nis 'sn^ ^ *C:!9 1 » 5 ^®aT 

jrt'STii I ifliM »f:p^ '5(^<«it i <lr -f;;u9a »n?rn?n^ ^ 

f*iasTa aRf mK >1*!^ ’FTcS I -nwa ctfc? ?m c«n»iwq cas-R ?5^ \ aiar sn^>n*i1 

«(M fi?nc!TTa w.m <xic«fa 5r;;!:«i "ff mt® ®rrc5 1 f»ra’l^ srr^, a^las?! <sim 
aw '«iT?i I « ^amr 3 w;;cHa *sf!?r^ aT‘t’N «PTaa ^ws tf>a7 

![i<sa, ( eel) taa< snfJT;;c 5 g?j fa?i aw 1 <flC‘fii so® caw ?m araBi 

«fCRT ^ctiara « aiww ^Kcefwa c*f? cacaj sfc^i anf»Rr am aara' 
m «fla< ®Ta aRancaJarta m « cataar aarala faasc$ «re1a aa;;cBf km mm 
*5^ api «pca I 'srrwima am lacaa ca![ cawe ^aasavia ®aa aara^'Q sKpasRca aa cacaw, 
cadiw ®a»t ^n?T aca ai?! m I »awa an^cas m cafaca ^aiaa^i am 1 ^caa* 
caw f®taa aa'^ a*aF ^ictTaiao ms « cvooa^ am ^ aa'as ^rar m i 
^aa;;aVi aialcaa acai «aai^ aacsca a® 1 5w$:a!^ a?c#iap?Bn®T=a c^ aral f liiar 
m m caca? aa ^ «rt m 1 

aa'^ sna «iiaj bw aama cmapaqa a*aR arm] caca i tticm ^aasa^fa 
sjR;;caa aw fspnca ara^ m 1 asitaaaw caiapasTt area* m;;c3 1 amas ?wcsra ara;as 
taai8 «rtai«m ai^ iiia< ta^ carai^aq « !aa»^«p i a;taa1a amal^ •^rw 
aw tfarca ka;?a^ m j 

4l* 


10 artlifai %7l?, a^fraW-TOO 003 


6 



toa 3iT*ncsi w*fTiT s 

*it«tt*itf»r 

1. sw^ ^(SFfsr® 

5. ^«fra'^?r 

7. ?fPrT#T? 

; 

8 . ^i»wsrtc?ra 

^snfgs^^'i 

10 . i:^eTC*FH ; 

11 . •sm C^. «il5!. '^»*}f'$OT 

13. ?n1*i ^ 

14. 5nc5nf3fJ? 
mw; 

15. ^:T'!j*rf^i i:a*i1?T 

«a?pt§ i 

17. WC5TI ‘fnn’l 

I 

^*tl 

2 . csnf^; 

3. C’^TT^r: 20*11?? CTORl 31WT 

?n1»di5 t^tnsTH; 

4. ^2n1$Jw;?i !«?!$ ^; 

6. i 

9. c^«ft»2ra csilcsra 

mi «<i?Ft$ mn ; 



10. f g i^ f«T-*a?i mpi- 
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^ ^ 5ijc*rpf; 

13. c^nrwT w 2 {;c’ri ; 

16. c«ph: f 

?fT^cwT!«i?rrsf 
site 5?r I 

(5isrr«fT^ 288 ) 


9tc« csh 



f&af—l 



fwr —2 


fss-l-^a C5sn;?i w ?R 7 r ^5 '^fsi'S #f 

c>fMT c?ic«i ^ <jc7i «rT^ 5 itsk^ ^ifc?p iri 

f*C5P ^ C5^?r?[ ^fKEF JTT tilW ^fsf jm!?! 

^ f«P ? C56§T <SC^ “SIT?! 1 

JiT I 

c*R ifi jrrsiT 5i«<5c*«} 

^«n snkra I gwg «nt:^ 

w ®T?r ^5rac5p»B W!;^ ^«5ps si5i7:?w sgfsi to jits i 
to2-^ cCTst§ mz^ ^*rr i wi zm>^ 

'6iflw»a c«rpp «ifs^ 3i*<c?j«fT <s;!sf to sn i 

c^jT ^<3 ?nc^ siftf i?sT?n?r p?c^ ^ites 

ei*^?i«rT ^ *f;;f^ ^?ri sn^ to {to3) 

sn:*o fn ^ I cw?fT la^-nrcs *11!^ ^tfpt =iwto ». 

CTTW ^<rm to 'SfPiT m i m ^«pt§ iMira «r?i 
« rro5 ^T?r OTC 5 ?r wxu^ ^ siit® z^ am 20 ot.!*?. 

!?Ti3m te?i «pisT’PTt« TO «wte i ^ wp?pwf 

v>m sw tim w life m;zm aroteH C5inm?i swr to 
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«tti ^ [ 3w 64 

^ I «rr®wf^ C 8 ?rni c«^ to #fTc^ «w ^ 

^ tf;;^ TOT »H5?W?f ®rRC^ 

?3;^ I t?wi3Tr mm c5?t?i to 'rti^^rro to to?ri 
^ c«p *rT iMTt?r to ^ tTO « 

»n ’^Tin #nr^' >$??? -xi^ er^ww i ^ ^ 
?n ^ ^ ®n*r?n csro w 'il^^ nm fn i 

mm f^^stCT mimm croi ? 

^ TO <R^9r« i 

®f 6 T ^ pr 5TK^ ^ '5BI OT 

‘^^:eR'8 c#l W »rTC^ i PTSflTTl ^TOTT gT^ I 

sfsi ^rto® 5<3TO 5pc^ ^ srra »£i^ '*in*t ^ vs i^’nr it^ 

^(?5 »U«r< ^?f ^T5?[*1 3T^®$ I ®f^®TS ^P*'5?l 

c’T?! I ^ ’ 

rnimm* 

•35M, ’T»ft4tT|1!l (?!^I c^** ^Wl“3 


5Plt«(T*t 

1, .xi^’mi^n^, 5. m, 7. ^to, 8. »§imK 10. (ta^ \ 11* 

13. !:<a, 14. (Mwi, 15. 17. #»iT, 

cTO^ fw 

2. wto, 3. ^$H(, 4. 6. to, 9. fffT^vto, LO. 

12. antcapf, 13. c^it^i, 16. toi?, ( ^wirtiT), 
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yiiW, 5ijT9f7?it^ 3 ttW mi W!#f^ m 'srwic'fa to? c*n^;td 
♦itats® I ms iflati^T ^ 5nta^i:^ at<n la^nw aarcar —??tsi gr ^tai t w i 
?i*tC5sn wra 'sw'—ew I 3^;;^? mm w»g spca w bsU ^ m 

^T^csTfsw 3 ttW I 

!a»f;jc^ «m >i*^ ’W ta *ms m mm csn^w^t ^cata, 
ww—'Cara, ?5f®a, i sfwa ?m. an’*!!! sisac's c'JIOT'Q ^to?i »w;;!ffra 

acam RRisn stwfai?s mi mm aari^ mm faarS mm mtx. \ casw *?;;!& 

A tiw< B-(fla sfctrr ^^^RT 5 cwf fa»if;;a ?«r5a-acw:*fa >isrR;nif^as mi ^ 

fa«f;;a sjcar carcaa aj»H;iTTt^«p w 'sto «nc^p, ejcsia aatM3 

c7*K!ro mt I fa*^ actu mm ^ mm zmM <t 2 mm 

5iaH;aT^^^ CT iw ta 0f»f aat^ vsia carcaa 1 mw 'sf^aaiwa 

caaw wia m mi mm aansa c^bo £^caT«Rs^^i wia« 

>wmT5T mi sjca 1 «aa!f$ ^ms aai ka a^fr i9#fw ^ aailse® 5 a w ^ 
aaraas 'o^aanssa c**?® aaaar^ (direct current) ^C5f '|*wt aac'® ’fiar aia i 
anaia a#!ta inaf^ a;wia asVla can^fia sna*ma at^t iiaf$ srim^n 
area ara acar »aaf$ fa«^ «^rHm aca w ^ as'a'la mm arc^ia m aai? ^ ^ 
aapH ata^na®" (clock-wise) «a? aawi arsrrasl (anti-clockwise) mi aai^ca 
ataa^ aaowr (alternating current) ac^ ^gspn aai K^r 1 

<11 aa'a ai w s[ar ^ ^ ^ca Tfgr a aifas'c^ Jicsf ^caRsfda 3nta‘ii?a snasfcaia a«»i i 
^i?aa#Ta ^Tta*c^ Tatw sn^gfitera 5nta"$« aar ^fFss 1 
swCT^ arpiT ara ^ffrcarc^a a«na 1 ©Tcarcsa iiiatS t^fca^ aafe aiaififca 
aaite ^ area jtt i rr^gitsTa-maiiM^) ilr mt sfas 1 ff;|!$ ansa saiaj 

?»T, caa;;ka >!a;?i;caa aipi isat 1 ^aaia atkaa gaial^ (ajuai®) 

»wi WT?^ iw te ^caa arasa acsf a^a;;if aar 1 ^acaa acaa sjca sfarcaa 
aa; si^a te mm wimai cafaca m 1 ©Rkaa ^ara (aroro ) iflam am ^ ^eja 
mmm alkaa aarcaa ^jasiw ami fe arai 5 a caa mm i?mm a1t«ia c«Ka cata 
camn mf>!caa ii:ya acaa aca 1 fa«; s?aia ^ if aroa a!? ^ wm am caca ehw 
mpfi ^ alkaa mm mtaca eaua aiTOi m m mm camiai atkaa sap 
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[ 31^ 6 i 


(’mwros ) 2fc«w sp?r(?r frr i sfcm oq^rjrm fs?® scti *fiw i 

51?$^?? ®f»f wwwfff ^«n® c«fc*^ WR?nus?f Iwwl {fscs-l) i 



<SRursr 



•asif^nsn:?! 5:T^t55:i!<?i^ dR?n®G ivstii i <pjrwT® 

^ - sT3^«ra ^91 ^£i^ (s:^m jr<?r i j?«n 

2 % I 'sutottc© m ^ 

si<nta ^13 i£i^ ^?n«rT?f c«fc?F ^ almsi wi?rniT ^pjtwi®- 

^TTTWTO 3WWIW C»fW ^si ^JTTC® EK^I»f 'IT I 3f^®ir l3mT«T?J 

^ «rT^ w '!{,-^ m muim am m 

^ ^ ®i7TPnc^ src^Ri am-Q ^ j tfjsjfi? ^TTi:<n®-«imj?R55ir 

c?pi?n?fTC5P ster mmi ?p!tc^ (fga-l ) i 

•WH >* wfeKTfspf ter® ta jfca .sfroS, sk, 'snmfswma t« 1 ?i 

<RII^TO CT supn TO I toRss KTO fssrtfep ts,ws BCT aujun® tfw sfl®c<f 

ta^t) sni^^ ^ ^ ^Tiwi®w Sgc® tot 5 r»n<nraTr ^ 

ii3i te II3 atiiT ?si I wn-sR^ <ii«t‘cTO SR^ ^fi a>n!;«n® c«(t» pitsiai mine® 
aro ??ita I wncsTtE je^h to lift w snT"fiiiH iw cto sfless fro EnnE® ariTO i 
fa>«; wtn ft 3(91 im iroc® »itto ®t towSi ^re% sbto 
#a» I lanTO a(»i SRTO stcKT to ’BBT ®ni Jitw to; vto i®fti TO nw 
Va^iTto sT^aro m TO«(TTOi »mn® msweTO citositoitiiwmc® 
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1978 HC»»f 

stet sr;c'^ ^ 5T*i« «fT^ t ’nc?f 

^T$i?5P «rm wm 5t^ ^^nc® ^ro® «asp? .acsi c^ta m 'srni ^stw 

5?T SjT® C«K^ m CVmRf pifta «TO$ «fT^W I 2R3P® fefw «F?rT m 

W W?^ ^ ^ ^ 2RT!S:?[ iWOT STS <a^? ®i»ra 

si*i ^ t» 2 f^-«£Ri sra 5f?raT#t«§ ^<iT!>i^c»5ra sf^ ^TSf «£i3?^ =5[?f^;;OT?r 
>it®® »[f?f ^ fsnwc*!?! ’tespn =ip?iw I 

«£WT?f ?ftc®?r Wf?»Mlfl 5?ffT aj’^R ^^fW-'^mCflTOSS i3FTTOT?l ‘S^RgW '5'*^ SFrTC<ini:®?f 
cTORTRi ?«T^ pfc’fF ifi^^ 'srnwTC® cn'tfc^ nRic^ ^ I f^; wcm ^aP!»f 

^cs c«fC9! atei CTORTFJ wm i?nw3 *i1rj ^ siic^r i sfc^nr acw 

^ 'snc^ rm CT ef57 ^ ‘ir^tes?? si;;c<{ isw c-^tsc'^ 

^*1% a’k®^ t?FWT?mi c«r^ m.^ ^csj c5?ir ?:c?i irrc^ \ si^c^s^r 5 ?^ ^ sjcir c^iw 

^F]ic«rTC®?i ^ '5 J)ti:jui® «rnc?ni5-s{'!® ^iCT^t^'ra't :iwir srctjj *f*fi:?r <il!:?f 

®fsn ^ 1 ^TWTC®5 w^HT w ^iwTc® ac^ ^ cac5 'sfr^ic?, ^«h 

C5WTW ai5 ?ji^c^ if arcs ^ tsicT? -s^sigcsT 1 7\:^\ ^5rr®^a;;ec3|s 

(output) '5n'^a;§-i£i?i w^f ^ *rrar 1 

^T^TtffR! «;t?i{:5tef« 1 if c^fi^R^ wm 

^c»!?i 5Ta <ipi^ alc®^ ■sq:’^ ^asr «r:;5f:^«t?j m *iff?T ®a<T 1 

•a^TT?! ^srpn a?Ft§ ?r|JT 1 ^r^sitei^ «n§$a^$ 

t^TW wrs;?a*F# ?p?rT ^ih ? ^in^&a;;^ a5«i w arat^ aiai 

5cm5, <3t^?F ?ita to 'Q^Tw ( to2 a=?sfg qsnrai^-^npm®?! 



?nar ?•! 1 ^ ^ 5»! *ni?$ <m wm ^a 

tt<-(?)^r ^;i(f a;«f 1 a^ffi apncarc®! ira w tm mro® tsm vaw, 




292 mm ^ 31^ (i w 

tvsTfl ^Tc«rTcs?r ^^T'O 'STriwros am «Rrw >n^< n^mim m ^rr^ wt?TW i 
!^; 2W m«fTP5?? ^ m C=?*CV C^WBTRT aW { SFJrcaFB-WfTTOSiJ >IWWW ) 
♦PPR, m«rTc®?J 0f3T« 'srra $1^ 'Mjimic's calK?r frr, «K»t «rniyrR?5?i 
«fT^a^nfl?i {?FRrm'Q sw w a«w c^ptsht?! m wnsrrs c«rc^ 'smcro® 

mc^r, pfi?m?[ «n«ptra cwr;^ i aacsf 

grf >i ggr^ c ?ra «n^a;$ cac^p >rTO7 >!5W a?i a?j t?j5 t7k ^ 

2r5Tf«i3) ^ 5sn75iT?wraTc?ra -iffara^ wtot fi7?*r‘®^ asm a?i a?i c^jta 

<< 1 ^ m ^i5i!¥(«mT?it5p ^ c^s c?r:t ara ; f^c*w 

?nsn#T^ ^iT:?iwaTc?r i iHja atna* 'srt ?naT?rfrr:p a?rca"s 

7^ asm a^ a^ fsngcei?i aww jm, 'sc^ aart§ mm ^?rf *nc?r t 

— - • 

• atyi f^fflf?r, ^^v(-700 OOJ 


cSflf 

m J 1 . ^im « a^««% <517=?!^ i;*?ai:® «fl’p ? 

^fir^W-TOo 006 

2. sj^T^PTW sTH^mir ffVasm !p?n!i a*NT ^3 r 

jRfii »itfcfr, ^fm^i-700 003 

3 . srf^a^fra* (antimatter) t*i» ? 

aai im.ffo'fl 

^ 8 1. a>Rl?f <3rTm ftfCfm ala «rm <nc® ^twt i 5*tc«ri 
a:T«Rl?r ^?PTC»Ri ST® ^ar i a;ta^ ^;;5n5C5w ert k?ra cw aiw ala warn 
iiw aats war am at i s^Twa caia aw;;3nsa ta^ trm 15 twa ajita 
t«Tca?i sjcaf'e a;;a"« aaw «a¥^ aw war am i 

2. a^mna cac¥ ^ t’ww acwi ^rarsiim acar mmw i?«Saa ^st?ra c5^ 
snavfca *rW asm arro aorwa ^nc? i acaj anwt^ww ^ a ni^ anq tfw ow? 
?n?afm ajitaa^iS aw i *¥i^ana-4*t® aw 4-af« arrca csmai luwio* faawi 
Stfajrm cafa 84 f^-a acr^rca <P!t$cf aircaa t mmi‘ cocsp m mfwr 
^*rr!ilflf I airfaw^^iS area ?;aT?»w^ wrareaa^cfi (13) « otf* 
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Cm^ (46) 96 im Rt*i 5TO *i^wf i:<ifc=ip fm I6k ^ (1978) 
frreir I 

3. 5!F«rfir ![8T JTt^fra'f •wc®!^ -wfcr' i ww'ii ^wsrt*!; ^ifer 

a?E«i ^ csn^ff « ^9r«ist^r ,i sff^'^wTWn ■'i?rsrr*i;?i 

^ f*Rca 5WH :^5i ^*rn?T^ k’lifte i wtswerH 

^•nc^F JTSTT JSir ^?[ af«?F«rT i cw—§c®t^cfT< £fT«^«tT i tm ^s^'s^rw 

^»TT?l WJ? {TtJT «il^^ ^irr®!^ «|J1'\1>'1W 'Q 

^ w 'Q '$j?i fsrfsfs ^ 5^?T 9n5rr^f^?f j 

j?FH c^sT aTy)C5i)c5Tg ^i^**^**!^ ^T^T 5ira t^ferr^i sn^ncN 5jsr 

?#f?ic*i?r »rf^ »{?f‘#F5 ^ I 


W 1 t«. 

i:9r?i?p—yisic?i»g:n«f w??; sfw^—Si'gTsj - 511 ^!*^^ c^*=<^; 79, 

RTPs, ^«m^-700 0091 2im awi—1977 ; ®i:«^ >r*s«in—299 ; s!;ffTj— 
*ll5»I §T?FT I 

'^«r*N 'Q ’f;t«r^ fit<?i '5n^»t mM ws 1 «£jc»t?r 

BTCTRT 5nvT;7?5<T ^ I ^ ink te 5t5^- jscm^ ^ht to ^n?Fsn 1 

?nc^ ^s[mc*i ^ ^5?mc*T t£i^i»iTa a®(?i 

^ ^ *f;^aTgTRr rsw m^ 'snc^ ? 

«ff'? «fTi:^ ^ * 1 : 7:31 f?p c’P'R ?Ji?i*r ? cq^jc^ri « a!?i«it®l: ^ 

? TO a«f str;^ m f=^, m m toto a?{HT-W^ « 

t^c?w c^flf ^sm ^ 5 ^, yi;ynsi«i>iT <3 yr%*f TO*fH * 1 “®^ t^r 1 a^«(?ft- 

c^5?»3^ ^ c®c5r c^ai?itfPFTc^?i csmto 1 ^•<OT?f yi;^'c?pt»g^ atiiwfn or 
ifj?pn' ^ -^tcsf asnt«n5 m inisfr j?*f-ijnj»RT w:^ 'Q 5i;c^'?i 

«T«p^?r Wcff I ?T^ 5 !?r tfkms 5:31 yi*£RBi*w 1 si 1 lOSC-^air a: 7 ?f 55^; 

srW w "n®, >prit^, si?i«w »(S{g *rra«iT ^i?i immit^ 

*p*fw?r «nWTc?i 1 ffci^^csRr *f:;?ifem ®#5^ « a*fT<“ 

7 
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f 31^ ^ 6# 

sr;;®i s*® t5;3ffTc^ 'Sfr^pT^-*!’ ^55 *o ^tir^ifef® sitto ^ ^wT<w »r5i?P9f wc^ 

>* 1^45 ^'JTSnrC®, si7T^«ra5T, JW;;^ srI’^I? iil4^ WT*’f 45«IFnt?f tWRiC'W 

OTT^sr^ ^ I 

•Tf® 'f*tc? TwR*te*Ri: ^us lapm '+s^4*l»!, 

=55fasF t sn55p^ ^ 5WR, «sK?T?f ®T’^5T?r 5W7*f ^ 

v|^1^-fj^?T’l'3f4 'Q St^ I 5^5^HCW?f t4^ 3^<SC5:5 

i}'^ *j9Tf(J I '©fwC'T J?54 ^ ®C?5®RT%®f' I si^^*'4?t 

’t^fw 'n;3n“Si;t?l C^fC®^, ^'5; WJ?4 

•T^ t«T«F I >i!s^ ■>'f?r% kssR'ki 5nt*ff^J>' ¥<!?? ^’'*rR * 15 ; ^®^?i—^n 

51# TOTT^ 7i1sn?r ^,c? I ««=?t 2i?i ufim-^-^, CTwr^rra, ^il^wi'esi, m«T?rBf, ?wc, 

SI5i7<PH ^cf;;^?I5F <a^5^ 1 tflC<t?f f!TC?!^ I '®I'i?*n 

^^T?f, ‘SS?'^ '51^, '5lt?f«j!^ Sl^SWS ti|^< 

«fl^ «i®T« >r;;t?T‘n;‘W4 ^ ^5C5fc^ 1 

'G fw^ sr^i^is'ST;;^?} t^c*R 1 

w C45Tii !=^^^'^1?raR7?r 2[C4 la^ 1 4Jt^ ^es, 

i ?i?*t'Q c^wp eft^s^rsi 

^3=4? cswfi 5ir.*fj 5ii;c}«$ s[;y->ii?i^ csiCffT, 's^'G '* 111^1 

SfHil'HOT ^J«8W SfSX^ f^*R 3^51545 ^ i 

%@4«nt?ra sj;;b«t, ai>^ w»i 5f7*i?[ 'Q ®!T4R'«rk 1 *5i7Kn #i '^;;®jp<nfJT *rr?,«i(<!?i^R 
'sn^-'snliRnm writ 5f!jTW>- «p:^ 1 


4l* 


n^ #1^ f^’f, 009 


n-nttv—?iwc*iT«n 4i 

.«*?(» f»»!sj •ifwDn tc-* 'iifiif^flipiti kStsW wfr itwi iWfv HI. 'fHifW-e #r* «r^» 4^ 

^^««i( 37/7 t<w«ttiwi«»!, »r*t*t»i »»t# I 
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82 
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59 
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213 

CT 
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149 
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280 
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276 
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42 
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192 
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Gi 
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56 
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89 
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CT 
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nn 
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287 
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c^ 


-1^ 

286 
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94 
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93 

cwtfl 
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91 
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90 


’fscip ?ffir5E 

77 
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62 
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185 
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G 
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20 
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6 
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225, 226, 227 
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C’EFjW^WlS'wTOfl 
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{?ftTiifr 
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63 
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138 


^ijii 

64 

(7r^?itti 

c’ir«iH.t^ 

284 


( ^C'S^ ) 

189 


C5f5|t^ 

7 


'‘I'Tt&'^H mlH\H 

41 


*i=^& 

43 



88 

(??a‘’sitfr 


190,191 

Vflfe 
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>f5i5f ) 

46 
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95 
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141 
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A NAME TO 
REMEMBER 


HAVING VAST EXPERIENCE IN 
MANUFACTURING QUALITY 
V/IRE WOUND RESISTORS A 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES A 
TYPES, 

Continuoui petiod of supply to many 
major Electrical & Electronic projects 
throughout the country, 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY A* PROMPT 
SERVICE. 

Write for DetaUs to » 

M.N.FATRANA7IS & CO., 

i9« Chandnl Chawk St, Calcottae?!. 

P. Box No. 13306 

Phone : 24-5873 Gram : PATNA VENC 

AAM/MNp/o 



Type—VT \3 

Resistors Solderable lug termination with taps 



Type-VFF 

Resistors Ferriue termination 
Fopd Value 



Type - VA 

Resistors. Solderable lug termination with 
Adji'stahlo Band 



Type--Clump tcrmmjtion 
Fixe * Value 


Type— r 
Tpiolda) Power 
Rheostats Linear 



Tyfie—RLT 
Axial Lead termination 
Fixed Value 













mtn '« 197« 








fsr^jpi 

) r.sirr'|!w Of; 


Gram : ‘Multiz ymc’ 
Calcutta 


Dial; 55*4583 


BILIGEN 

(Because of its most efficient Galenical 
colagogue contents) 

Remvoes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assures Normal Flow of Bile 
Rectifies Bowel Troubles 
Re-establishes the Lost 
Physiological Functions of Liver 

Standard Pharma Remedies 

445, Rftbfaulnt Sarani 

Caleislta-700005 I 


4 RESPECTABLE ROUSE 
FOR YOUR REQUIREmEMTS IN 

All sorts of 

LAMP BLOWN GLASS APPARATUS 

for Sebooio, ColIaKoo Ik 

Roooarch lostitutlono 

ASSOCIATED SGIEHTIFIC 
GOEPOBATIOH 

232. UPPER CIRCULAR ROAD 
CALCUTTA-^ 


Phona < 

Pactosy t 99.1588 
RiOiiaiieali 55.3001 


Oraai^ASClNeORP 












14^ 1879 


18^ v*jf^, 1955 
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I . . ■■l■■»| mtm ^ n immmmmm f rnt vn tmmt mrnm ■■ ■ i ~ i i ii M i M^ l 


((11#^^^ c’JFarm^fl ) 


C^^ar®^ (unified field theory) 

?ri 'spr^ c«M'3C'«^ fwt? 'H^l 

f^C»R I «R 

>psp(^ i^'Q *r5.< ^ 

^sFif ficspf I ^ ^ ^ *rWTO 

^ ^ 'e(5f^ ^tf^ Cat’ll 

«p^cvi \ ^ »pm ^ 
t^ww n«rfN ’Tl^'o ^ I 


f^!»lf I ^15 f%f*ll '0 

cm^ 

v£HRt% <>t?tt!i5rf'« fH I m w 
cm m (Mach) 

f^c5f^«) ^ cm nwfH i 

(Hume) '« (Kant) 

*K?f?C5R I m ^cn ^ (electro¬ 

magnetic theory) »nre^ ^^^l^csni m 
f%^ (jm I f^-nr ^♦t^Fwnsm 
^ ?fi*1 nt'»fftll ♦iw %f,| 
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fiwitu 


^ 'StOT 

^ '6 CMI Tl 

sn c^pTi I ^ 

c«rc^p f%jr—f^fsr 

«f«jCTt «rfw *nr^i[ <»rt=!Fi 

>515 >rTO ’?«ri ^ i 

%-R'SK^WtW^ ’?ijp 5?CW ^Sf* 
^ JR ^^fC^fJT CT, <41$ fHf 

'srjp^< I ^ '^C^P *[*^< ^?IC® f5ta[ ffittif 

«rf*Rl C’lr^ a)R »rt*(tii'i 'src’t'f^ftf i 

*rf«ft?f«i ^c’WTf? ^ m 

^ «OR i ^ wi ^ f?^ 

»rf«(t?i*i Tt^ ^ (RT^tiRf^ c«n?? 

(«4J 53 

'Sflwt^ ) i 'sft^ll^sr 

vfl|lRC*Tt^*l W®5r CTiat%^ (?^*Jf5:^ 

»ir«rsi n'»f—Tf??W?I ^IRif ^ ^— 

^ CT *tc«r *RJ ’tt^^ll 5(1 I 

'Si»^Cf ’TJTl ’rtsft^‘1 'Sfcn^^ttf 

Jit«(rMc*t«f I wt® ^51 ? 

^Url—?f5} ^ 

CT’fhrf^*i ^tc^f^Fwr^tf'e'srt^- 

^ ’IR =?sf5R=f I to? 'srfC^fJHR}- 
Ttcf? (?pR ’5itc<^?P®t?tTf 

cs?f? »rt<c(?'t '5rfc<lt^?Rt?tm »iwf?c*i 
n"^<®tc? ^ ^t'Q^il JTtR 

JK? 1 STt? «r«hS I 

to ^^srfar tot^ ^ csiR c?? 
t% C^? ? >41^ «tC!t?r ^sit^sn ^’l ?rC9T 
"Wf ^ ^ ^ I 

f^*r “t^'NN ’Wt'ftotc?? ^ w 
'6 ^«lto ?s#5n (quantum 
mechanics) | ^«rto ^ ^Ts-t ^\‘ 

^ (quantum mechanics) i oRif? 


[ 3iwi n 

?!:»o ^*ft^ cw^c? « '«w? 

to 'iffto 

f??! ^ C?f2f CT ’HR 

"srto c?f?^'® 

^ ’Tc^pRc^ ’ftr^to 
?tc? I '®n:’R?tPf'8 nftto ^ c?w f% 
’ifW (Rtto tofc^ *tfW? 

?'?j1 ?<? I 

'®rc*t?'Tr? to 

’’sltSTC^? ^ c^^t? 

JRt I ftto TfR ?^fwl ’fc® 

f^Bft >4! to^S 

ww:^ ’n:??®tt? 

S(C?!C5? I 

^ ?C9ICf?-—TOraSRft?? ?’!C^ ^ 

^ 'Em I 'll TO ^'Q 

to ?R c?, 

?1?to *!t^Pf7 ^ '4)f5'Il^ff ?'srt?!0 

C?pt?'« '« ’T^'f '5W9 ^C? I 

^ tol? (Born)-C?5 

CT (?lf^ ^f?43 «lt?sc? ^Tl—*Tl I 

tt? nc? '^t? 
?c3ni 5nt< m?i «ft? 

JF‘ft^'51:^ ^c? ^tc^— 
^»rt«fC!ffTsr9—'4i??w^^5i '5r(^ ?r 

?is^—jfiJRj gsf? toj ?tai I 

?F«rt^5jR^tof!ji ®rc*mt? 

>pr '^^^ I ton? m 

?j*rto?TO TO?'® t5 ?ci>c^ I 

to «rfc*fIw®hR:?? 
f?TO 5r«r? <4j?i?'*» «R 5R to-~u)«R «{?!t 
J to »P«tf^ (Feynman), 

'eito?t< (Weinberg) t2p35<? 

»it?t?*! (sn 1^ «1 
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1978 I 

I ^1 'SfJtf^sr (graviton) 


^«rt^ ai3R 
CT ^ 'stf^ C3i:^ f%c5i 

OfC^ I 

'®'gf5 ^^31 Tt3i I >r5T 3IC^ 

^’1 c<f^i V 

c^ !?r^c^ ’it^ 1 

3(^ «rf?t 3!t*fhl^'SftC’tf^Jf^* 

wfl c*i c»iW<i ^1 

VW 'S[?ts c^fsrsn csicf sjifi 

C-ft’-TS CH^ ^ ’I'hrf^'fc^ 

C^U ??( Cf^tC^fl I C^5fr5I (Nature) 
1951 »ltC^5| 168 40 'jM? ’Ttntcn^q* 

(Papapetrou) -Q 3itl%N‘»tt<l (schrodinger) 

«i?f9 «Jl 

'iit cws^ src^ 


»tt9^r! ^ srj—iy»^1'v ’«^'«^Q '®rg?i 

jff^j ^[rs'Q ^ I 

'sHs '»'? miK ’f5^*n 

j^c^icg 1 «w?rtc^ '^' 

'sfMTfn^ f^«f » '®i*(7tn^f 

f® r^. ■sTf?rf5f^^ ^ cs'e^itfl ^ 
'©'Nr® vii-l^K ?|itBF ^FC^TT I ’SC«at*t¥ 

« f^atc^r’? 

nM’-i '« ^3131 I ^ 

■•!IFT?Lt3I C^ ill's '^m 

^ -eptw Sft’lT^r 

^1^. ^^tai ^rs’f’a^i '=ri<r. ui^. 

i 

^r?|9 c‘*ra^'<i 'srt^*(ll^c3{^ jrN’ftii w 
cf^nt^ I A c»rht5T fsf^ nt^ ^ >m 
^3r fsf» A^ ifC'O %«?il ^9 ^’Ttt*f!l 

*if«iR c^si 1 Ji^ thii »r^< 

fo5 3r® c’tl^'t «inic^iT estate 

*3 ^f'S-til af^l 

I 



srfsp^ 5!«7^ ’5<2rtft=i I CT ^N<!, 3rt>rft^*r«ff^^ 

'®rf?i« ; 

•iK^ic^ w.={^ «rtj:5il 'srfc’t c’l^ c^ ’j^i <2{c^il^ ^ 

^nfc^ «r^c5j I w I ^N »rr^j^ ’d^- 

=^^5! Tf5T«f-5T^'5j^ 'G ^1 *lHt^j i%8t^ 'Q cfe5f=r«ffflf ^'®jtffff warf^ 

*f5r5l e '®tani^ ^«fif '5{^«i ^c?! sfsrfKt^ 's viiTn srt^ siws'fti 

5WC^ I #f^ ffsT ^J5Nt5r I f%^I?C5r?J ‘^1 

«2r*ffc^^ ^tf%nit^ I <£t?f ^C65 C^ST ^ 

w CKC^ »(iil ^ «rjtf%?it5i r “‘i]?!?F^i ^iff f% ‘im 

•n’-j^csT^ <£r59 ^ri ?:iscw i c«r”—^ ij m f^®rt»rj ^ ^rhi i «rf^ 

^rWoR ^ t2f?ti^ "«iff% <sw” *rtfl I 

^5tc»nj ^>0^ ’ij? *rf?r^{%^ ^ 'srtf^ 

CT=I csp^ I W^ 5itT{^?Ici I t.^WC5T 

’W ^SFtS’H^fC^ C^ WM ’ft^ C^5l?l *\^ (?R 

'srf’Ttir m^^ w« ^ '2fc?i'K f%®t*n 'St^ Tf^i -^m ^ 

Cf^ ^?[C9R <il^ '®J C’fC^sp srcsife^r:! (iwf^ I 

c*f%*ic*&ii ’icf cfMi I *tft''ff^?rf5i 'sr:!??? ’^aj cnsfif c»rfc=rff^^ 

m '5t«r?, ^1 5f?f, ?rjt^t?i®f9i ^5^ ’itlsT^ '®tGni ’Tn^ji, ^isra^^r 

—=*T#iC9r^ ^51 ^11 ^?r ^C5f8 f% iii:?iti:8rc^ra 

«T5>n 6C9| <7ii?i vm ^ ^f¥ «f?icsnf 

( m) ??i^tii I 'W^i 9}*^ c^f®1if ^5fTOa[?i f^f% ^ 

m-^ mn fkv^ ^ ^rr^t^itf^ b®ft i ^ c^^ ^s^ iictTjf if?rN 

^5H (?l ^ ^ C«(C^ 0f8!rt “«lf%<£|t” I 

^3} 5?l^ c^ 9rt^ c^t c<K^ ^ 'srtf^ CT ^ft?[?f«f«f% ^♦tnr t^sifl «r5^h 

«t^-t %»iw *nft®ff^^ ^«T ^<5t<3 '8it?{'e isfM^ 

CW ’(f%1??, %9IW 'S^^^ liPIST <?f«ft (^ 

htNi^wc^r »r^^«i, f^?itc^^i 3fj^ 9 ^ ^an ^ ^ f^ ’Spi^ ^ 

^'®r(1? I ^wf5 ^ifraar?! ^ ^ft'e 

^ M?9f ttu ^ CT <sm” *t^tcTr ^ri 1 

* *tift^1M t^fri^, =Tl%^t»i*700 032 ' 
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f^c^ ^ ^ ■'S *r^ 

’^ait^ ^«rtaK5i (?1^ *PT ^n[?l 'Slt^^(^t^!:5ni 

^tC^ «fJt« I 

«rfrnf^^ a, b 

'srt?!'© 'SCC'T^ I 

c^rtc^ ^^tsi I <?f t5iC'^5{| 

^ic^p a\ -i^ c^i^i 

>rg^ I 

I 'sft^srlt^c^ni f^*i^ 'sitcnr’sf^^i 
’i»rt'«fR'sf5i ^^^1 CW9 m\ 6c«i i % « 

c’^rc^ 

'Sf^UB ^-?ptC5I?I Wil I 

<jjii f;i;^« 

<5if3Ril^ >icnj 

^^*1 r?f^ I C^i^l ■ntll^lt'ff^^ -if^ ; 

'*i^> c^cai n?i^t*t^ ™t«rc^T 'sjlTf^ 

^m\x f^f«t«fC5i CT *\f^ «ff«T(1 (TIC® 
*tt?r!!» c*!^t f^“i^ 'srtc^^^t '®'5l 

I 

'•rr^ttc^ cf^fcsi i>^ 

^rtc^ '®tc5t c^^ (?Tt^ri 

^Pteifsfi f5r.3^?<f^^ fTsi 

csti <wf<fHi 1904 5itt®i 

«rrc’iff^'®i ^fftc^ra nn tit«i- 

^ wtn »Rt»rt?:=t?i cis^ti \ 

f*l fWt?l '« ^' 

iram n?i ^ «t«tif” 'enTtc’Tw 

>P5^ i^m djlrtl 


?pc^H ^ ^ ’ff%*r^ 

^?it *if^^ f^*!«t TO { 
<m^ f^®t*Ti ’ttcipT— 

^ c^^i? f^^T?={ ’^prc^ CT 

^51 C5?il V ^ ^16^ 03^ l(igC5?^ 

fit’s! I ‘Xl^ fitC*!!^ sf^’T 1914 *rtC®t 

’tc^^'f'N'^ '®^ c«fc^ *tt'Q?l 

C'm I 

*®lt^i(^ltc^^ 1(C'® Ctf*!-«PtC5l^ esitf^lf^ ^®ll- 
3f^ ^■^■\ sti I fasten?! 
fiffI ff!F 

^]t^^&j 'Ktt^t^t efJtf^fet C*f5r 

f^'StC^ C¥f«tt^ ^'® 5?’® 

^\Z^ ^R[ f^CB^ I 

m, Q ^jTf^f^ '8^fiit^«1i?t «ri^ I 

«ifjtf^f^?l *TC«f fitff^R??fl^ C^tJT 
C=?^, ®l I 

'»it!:^ ’ttf^r^^ 
=^511 c^t ^ 1®5rt^ 

Z^Z*\, ’!f® f% «(^c®f?l pft’’® 

I =«i1^ I 

^ ■« T'Si'i I 

^ 'Stc^'W 

i ( 'JR^'Q ) I 

^'T?! *1t«t^I <1!:® f^&C*BI 

’apt cwksi 1 
ittRf%^ ’rfi?tW3 nt^* 

a 'il^s CT C»i^ 

(?Pt?PtC>l '5ttC? C^\ Cift^ I 

<ii?r «fC5r cn #1 <Mm 

fiJt^ C?‘9S1 ^ C^I^'Q ^«(twi fhm » 

’puc^ m c*!^ vrhK^ I ^s,^ 

«wprtfr iWl (?H1 *rt^ I 
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^2?tc*r?j ^ cir^‘^i:^ «fjtf^f^ f% 

'®l c^ ’ftf'ff^ jrWwj I 

jnt’TT^l 'sRrsr^ i ^fB 

'ifT^rfi^ ^n?i c^ fm ^t^it m ^Jtf^i% 
^trf^ ^ ^?p^i ^^?rc9[<sf 

f^c^r ^tirl 'sfar wrt^^^^ cf^fc^ i 
C^t^ *5!^ 'S^R’fl^ «fJtf^f^ 

»lC5f >IC5f^ 4 ^3!^ 

f^CB^ f^fapp C«fC-f f% 

I (2f'<t^ it4c^ 

^■«j»t'«i&l ?rfii ctT^fIct 11 ^; 

^'*pn«r I T<fic^ 

a ^ ?ijf%#5i ^rft =T-fff c'fQ^l 

'®'N?^ I <4TN ^r? ^[■'^i^KlIj tfJfl 

'®t?c®i c»f«n 

(71 (7?^1 W’tC^ 

(71^ %t(7I '5lf^ 

»lt>lt?j ^tc^ \<t^l^, 31®^ *lt>lt® (71 1 C*IC^« 
c^«i 'Sft’si 103 srtc’t I 
(7l^« 3it^l ^ITIC^ 'Sltil 
R^tN'Q c*it *it*t&t?i ^ I 

“c^ *?art^ f 3)^ (TT^r 

'SI'WC??! 5^S{ I 

«rjt[^i^ ^sr—^ (TIST 

^CTf^fBiTi «!rWi!! «frai I ?rff ^®t»rl 

c^ 'srfsnn ^i^?iflfBc?i ^tfl ? 

N»t?i ^^••-I *l?f<R5rt?i 

^<f^?i «?jtf^1^?F?ic| ^ %5. 

I ^4\% »il^ «fJtf^1%^ c^ «£ff 

'Brra (7i^ 'sit^i <^®tw '5!t*itani 

^ f^tr-? st^sirst ^6? I 

^Jt^rjtc^^ cm «rfe^ 

fit) mfk *|J711 «fJtf^I%R«| 

c$^\ fc?f ftrwtiB *1% 1 


^jsj^r -^ji 4ff^t^ 

I '^Cflf C5I«tt9 Cf«tC^ ni^ 

(7^5.1^11 ^t^fl7S5{, ^f5 (75.C5IWC?!- 

OT m f|?f» flc^R fsiit^?!, 

^^5? ntf%!^?i I ¥«rf®fii ^icm i 

3i5iitc^? =^^5it?r ^Rfr^ ^5it%^ftcsf?i 

C’fC^ f?sT (7!tn ’It?! f% I ^Wc??t 

’icHJ mmt c'lTitc^si c^it^c^ if^spN 

5{Cif 31 Tn =!?1;srtiig^'»t’^^ C5ft^C^ <2tt?l»it 

'0 ^jmi <75c?!:^:r 'sn:^^, ’srtf^ 

'5[® =515^1 lijqftw 

^pirc'® ^ I 

31Tr^ ^ k^4t ^?tf| I ^tt*I- 

3)^*v '®ir^ 3i^&i c'4ti7i=-i 

’j[?I?f.t?[ I ^ <±tff^i>l 

(TTl^W?! ^05 ’TtCH I 

#t5ICS|lt '®?Fr® ^?r ’?)^1 
3)?P^1 CtfW, CT^I C’fni 

^50^=!^^ ^ C»i^l (Tlt’ITt^^ m 

'il^!*v mU\Q Ttt% <7l| 

(TirrstiH?! ^c?isr I '«rtc?i^1 ^^“- 
W (?ttc^«t ’It^t =?^175!71« 
iit«rf^ ^ cm ^m] ^rtai (TNtiT? 

(2t^i fr (^mi *Kflf '5{#r^i^c5nf 
fwf ’ifd>ll?f) •mx <7( f^?it%J5 ^fk {%f¥5 
^f^iTR 'm ttpn ^ cf^ I 

’*it«r'e ’!5(i^Jtlt^c^r?i c«Rc?i3fr f^l5f%fB 
{ »lt*flll*r ^5^) fTO iif!( <7rt^ 

1%^ ^ CV[ ^!7t?f 

fro® ’UTl^’fClf?! <7t^ t 



'S f^(^«|-t^'*ff^51 


m 

(black body) ’fC=^^‘l1- 

^c^r 1930 5ltc?r srhf (Planck) ^*{5^ ^t?f c2|^^ 
C^rr*&t^ b ^C?!^ c*lt 
C^t-sVl ’flu CT 

^%l5{ ^c^s t,X5TC5. I 
(Einstein> ?(r^ il^-(,f 

I 1902 C^l^ 1905 sTfC-^T^I ^CHJ 

(Brownian) fl55TJT, 

(entropy) 

>jC9f (Wj 'il^fS W ^rc^- I 

C-‘[-(S)r,.]'‘ 

T ^HsilWt ^ E -if^J?? I 

CJf^ltWSI CT 


CJffS l£|^ (Boltzmann) (alfsT^ii 

S —k log W + constaat (1) 

^ uEf? '®if®'=r’!i =?it«tTt 

■8 « 1 S?IC^ 5 J I oq 'ilsTtf^ 

KCil Cf^t^ C5l| ^C^=f ^ 

»rst=^iri w mc^ (?r:^ «Tlr?i i ^ 
«(‘ftt! 'si'®r« 8 *psT«r7 

^ I Cf^C5i5( CT (isolated) C^t^l 
L£t^n»t VISRX^ (V) L ?lfif *lf^?i '^il«l 
(fluctuation) ^£*>1?; W i^c<l 

(-7f-)v * «' 


JBil =^Ji cw:^ ^ ’SIR 

V c^ *'+di»-*ijii 5r«(Fr^ I ^f^oi ^fi c«fR c?# ^•rhr^«a 

’Ut«lll JRrfsjf’ST (classical) 8 ^ftW^l *tt^?l 'Tl%5?t®i hv I 

*118^11 ^ 1 s5^9rsrt9rN ^f^«i '®rM ’irt*:»Bi wfR *rs<iTN 

(interference 3 OW -iRl I *1R ^N-lfSn *rt^ *ft85l jtN I 

^N»rf5 »n(< I <4^ w>i^ <?^ ^ CTO 

46, »iiH C^, ’ipRttwi-^OO 026 
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f%5T 50 I ^ 

f^f^*rfl nl^<w 3rt^f^t5i 

%si^«i (?r*(r5i5f oT^rfcsT'Q '“rejisn ^f5 'sfx-f 
«tr'e?l1 qt5f I 'Site's TO CT f%5f-u)?I 

(Vien) ^3! (?ft<?-i)’!I hv> >kT a?W?I 
f®5{ »?3i ) c«r!:?p c^^5Rl35 

t 

m ttc?i TO fir®r‘i i 

<i|^ I «}^C«ir5I «(5lt«i 

^^|C5f5T I '5(f% >T3ft!!^ 

SfC«0^ I 

c*r^ CT ( photo¬ 

electricity ) 9 <£ft^i2{«t^ Cfluorescence) 
^jt«01 c^5rf3i 

<1 -ilJR (msi 

I 1^f% ^ 5^^ 

^'6 CWf *Tl^C51BJ 5!C^ (SOTt’t ^5T I 

CWI ^ca}5{ ?if% ?lt^ (cathode 

rays) ^^ntiR '6 (Brams- 

trahluhgHil (hiph 

frequency limit) I ^C«J5f ?jf»ii fsfni ^m*ri 

3FfC5f 1924 5!tC5I ?P"«#5r (Compton) TO 

5K?i5( c^ ^w\ ^ ^ 

# 

?icia *rf^l cw c?«fl 

^ I ^ 5ro^c5nf ^ 

^ I 4^ ^i ? c 5pa ^ 
e{<W tgfsp^ <2rs0el I 

uj«rfi5r ?i5rl «2(i?it«r!r c«i stt? ^ "SKanr 

'Sp^gj C?lWfe215f I 1%fi{ c^ ^ 

I m (?m CT 
TR30 'iPF *(?im *«m (oscillate t) «rtu| 
c^m^m nhv nfto«r?i 

*ttc?i I (viptti5i V "n^tr3r»p.«tji 


^8 n a c^rtsf I) 5rt>ff^«n5 <?i 

jpps c?^ CW5r crN^ (pendu¬ 
lum) ffelt, 'arr?rl <?r 

c^\^ df^*i ^ri 

ntc?i I ^ s(?i:*r?i I 

C^W*^ Wl <?IC5 I 

c'«^'C3i 

«r'Tl5f sjscsisi <1 'St^ ?T5I1 

C^IC® ^\Ui CTO?I 

(quantisation) I 

aRlwtC*m 

1913 *0^ 'Jin^ I ^ 5ni5 

I1^?i ^ 

^5!5T C^ ( Neils Bohr ) 'St?! 

(mold) ^C?[5[ \ 

'jmtft 'BfcsT^^i «rtm c?pW*^ 
ip5 c^'wrtsi 

ftf^«1 ’®r^T?tir (stationary states) «^t«FC^ 
’ttCU « <?f <^ 

-il^Ktfi 5fr5n:9f 

hv '5rti:»i-Nf“5iFR^*i f^f^n 

«f?r^ cTtn *nf5rt^ '« 

f^«*itaRrl^ w*r?f ^ ^rNTt^iTBi ?rti^ 
n\m ^ I 1917 »rt^ <80^^ 

jprart^ ^spuj^ 5p>rhrt5j i 

Jt^jl JTf^P 1*1^ ^ ’ft® 

«rTTi '*rtc^ I 

^*011 ‘1’ '«rf?i ®n5f5 *2* i 

i(m f^i:9i5T c^ 

‘2fifc« ^ ‘1* 

e q^t tfBcg' «rW?l *4^ 

<stf^ 

^ ,1^ *rNpqt*r^ wN 
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y,i <i|^fis «rrC5!t*F-5Ft^^9ir.*l 

o^f^c? 'srto I c»n?R^ «2{faii?rtii 

*2* ^spnfT?? n2Rti5 »rNtrt5i 

»prf!?nrf^^ ^ R^stw^r 

^ ^ (?r ?PR ^ vi'k^ I 

( spontaneous 
emission) ’T^li | ^5^^ 

*1* ctpfr *2* '5t*r?N =iR?:'® cnc5! 

s^c^tcfif bvi, n1%ir I 

vsrc'ifij I 

‘'Sjt^g ’Tl isrsfR'® (induced absorp¬ 
tion) fiffaf^ll I 

^ c®r:^ 

srt^ >i)1f ^us '^’SR 

^c^isT I «fGit«r=T im ^?r 
'qsi^^rr?I I 'sre^’ftsr c^ 2-^i 

f^sR <!gffe«i hv, t -tf^ii f^f%?i(:*t^ <2r5fi?T« 

«I^C® ntw<im*s '®t^l V«1 

f^f^?lC*R I q^?f 

‘SffaRtc^ ‘'srff’T^ ^1 <£r^^ 5^1 

4> 

(induced or stimulated emis¬ 
sion) I M^'sr (2-+1) « 

4CTI (1 -*’2) wNri ^ >nrtsr m 

?rhf ui?i ’spJi ^ I 

'£t<iR« Rf^«i larf^put^f '« *ff^- 

«rt?i'e c?^ c^ 

bvfc f%t?r »iiC 5 rtwcsTi 
'srw v^f^-'eff«p *icsf 

’tiRttfS® nsrfsr «t^«s 

( needle-like radiation ) sir|i( CfRI 'il^ 
Tf®ii f¥i »r^t«*r «rtt:«rtv*wwf1w?» »r^< 
2 
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^C^ffl I 1933 sjtCtff ( Frisch ) ^^^1- 
iRlt’fi wfRc*m >2r»r*F «mt*i 

<tiH I ?rsii CTC^ *t1i:^ m 

’JtC??! cet^'^^T I 

^''9 I 

'it'Q^fl 3Thf (Ti nlu^rKf^^ 

'ofS sn:HT 

(symmetrically) yfr.B | >I«Tt^*T ^«if5!'St'9 

wi f^:*t5f ^*ret<i 

^'t®f «?C^ 9 ^t5l 

9 I 2lfs- 

3TfC'SIJ<5 MWJ ^CH (matrb) <541 

R'srfu </}<?sfB ^ f%f% RjTt!?! I 

^RcsiRr:^ ^'9 oi^pfB 

Ri-W 1 1917 jjtcj-) 

f?f>^ opt «|f4»?!tll C^ts? 51^7'^ ‘St’lR f^ST SIM 

c<?5pinf35 'm cnc'®^ ^ 

^?ii5n I f%‘^^’l^^^ 

(maser) 9 (laser) ^ 

'S^jj i 2ff<( iR“t ’ic?! 1940 i'sc^ C’RU 
9 nc?! csTntsi 'sitR’^FR 's(t^*i^{^i:T^ 
'$rR9 va^fB *ifii5^ i 

'srtcgft^ a ^)fS ^^9^ <£ifaf?iR 

^ir® ntei s(t^«itfB tor 

^tci^ ffai5i -ic®} TO I f®f% 

1924 ^itCST *tR»rN«lTRr 

«rtRvhi I f|»i 

9 TOfwsfwtiR «rfc^R *?car?i *rrNn ^ i 

'aw 9 

’instil ^ TOtW*R! TO >1R W f% I 

c^hsrN TOt *rtm ^ 

cst\ 9 <?r«rt=( c^ 
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t2Pr^ sftc^ nts^i 

>r®=«f I <4^ C’lit:^ (« Ktrcboff-^^ 
C^C?P'9 ) ^ « ?rtc?^i 

<2{f®?t4 <25f^^C5f?r 
4SCff Tl I ’?3i 
’=?#h’ ■^*rN*fjtc4’4 m i 

c3i?:=T f4c?i ?ftw^ ^ 

»i5P3f 1^5 fq I C**^Si®C^ '®[''!'® 

«2itSRlt^ «rC5I 'i^lB ^•“[ 

^‘r€^i1 filvi 1 OT4 

yfCiif •■^^-si•^^^J^^« 

It 9^11 *ff? I 'J£|^«fl 4«I| (2{C^!'f'^4 r.«f 

c^?it‘^5f c«fa5®^'Q 

®c^ 'siTKtsr f%g 

(infinities) ^ I 

(??«f^C^f! grt?}j 9 
^It9?l1 ^9 sm f% I 

9 Rf^^fctu f^'^rf^tsr 9 

c^t^it'^t’f fwf^^t^csr ^^4li|c4?i 

•a^siifts} ^>5(1^1^ 1 er^-q f^f^4!:*m 

^!:<55r 9 ?rf:^ir 
»I^efft4 f?C^? ^ 

w ^"4 I 

^tctfii rKR^ '9 ^fTt«rji to 

^\i\^ C^t?l (complemen¬ 


tarity principle) ^K^sf i totC^ 

^3Fto®i 9 

^c^^^rtifc-p f%f4 ac^r f^c® 

^Tfc^sr f% I CT 

•s^m I ’i^' 

u£i^ '«rf^t® 

^to "srtc^ I f^f 4 «}t?^ 

“^tf^ ^'i m to 

tfNi C«f9{C^^ I” '5?t^f44>‘ f^SsfiTHI '^^’•j! 

’Sft?^'lr?C4’^ 3 F}C«p .i)^s|'® I 

•-^<^tc^j Ci{4a'«(l'|'TSl?W 

'SVf 9 9f#}?fC-^tvt'^lT^ 
^'siR'srt?! m ’?'=« 9 Jtsj-3Jt?j iifc^ 

si^?i '9 *i^rr«rf5r 

W5 ^tol I 1935 sitcst C^ftC^t^^lt 
(Podolsky) 9 C(tm^ (Rosen)-4?l ^IC^f 
<4^13 <si^% «f5pt-t 

1 «f4C^ f^l% C45t?lt'^ 

5pitc5rfFJrl & a^4 

a ^(t^r^il 'STB!^ ^4^ 

'5fir^<> ^sfiic4t5i 9'sraJt3 nl^- 

^ 9 -^ Sipr.^?:'® I '5^^'«rf^ 6 f%g f%g 

^S{ ^C-f 

c^4tf ^rsi Ksft^^ i 
“C*W 4lf^ CT, C*n ?psn C^ sHC*? 1 ” 



f5i«* 

1827 fsT3(f®?® sJt^CSI^ 

1^f%ll C«!C=^ C*ttC5f^ f'i*J'Jir'^®1l^ iaKtel*'^*(tC^ 

Ct^tCBgr, (?Pt<rtV? 

sTtiffCTT ^?i n^c^’sp^t I irff^ff'®?? »t5(l^ ’ff^f^% ’^<5ri c?«?ii 

^T\n ^n> r «t^f ^R*-t 

'^cs^ I f»f^ ctf^ic^!^, ^^ ?c!? m) m i 

3Rt’f^ $c'.sf^^®ic=i vii'r^ 'sitnt®'- ^Tf?iTfc?i?T «f1? n^t-i 

^$US ifCvSSCS C^StCE^ I ^C?5 <ij sjt?{cfj j’ 

Pl".!tc^ <iiC'ii5{ mm w c>-it w<i a ’rr.® : — 

(^t^ ^1 mm ■<'r*«f!^s? *f?ii i. 

‘tt'm sfcsr cTfd?^ ?tfr m, *1 

R*;9^51 c’ttcsiiT b^f-i^T i m nirtd'sr ?ilJrt?ifH^ bif»i§,t«1^ 

«(«{w c^c=^^ ^'f'at^ c^f5< f%f|'® '«rrcw i ?r,ff 

; 1%^ nc?! C’tc^ Jf'^lf^'® ^^1, a[C5^I 

“9^1 5p=^ ^2! Rt%a ff?p 

’ll 9^1 c’f^ I 'sitvrrs ^^c?( t iii?i w '®?5^:5f 'st^sTt^r 

■■«f^5?‘tt<9r5T <41R I 

'i^tcf, t^'5T I gt^w cqt ’if^ ^«t?t 

«nic«r^j g^gf«ffg ^ c?g ‘ntg^^r(active f^-jvrf i 

molecule) I C^tC^ig '•{?» f^Fte!, t%f% 

gitirt^l^, f^?P9j, f^*Tgt'4, '=5fTt^fg, 'sftr.^fifg^ \5?f» ^gf=r i ^sj— 

—c^t gt^g* nCl'sf't {^) ^ift«f«^ gi a( c^t^'Q *iTfK 

■■^nig, viig*. jpjcTO^ fg»;^5T »Pt5?tc?i -^jg* (g) «gwg gwj 

m\ ^ I '®(<Tg, eg cgtg€ fggjg f^|'5»m gt^os ’®ilgglg 5ig»gg^sT i tg*g g^stf^g 

g^^s^gi ?f?i ?rt '5{gr ^sgsr grtc^T 'slgrfg gfg^^ egt^tg ^gfg^ ^|%g oqg^ 

g^gr®^^ ainrtir® f^^sijspstcg geg; '«is?gtg gt^^ egg tg®t^ gc^ g^gc^ i 
^g* ^ ggegg g^eg ‘igt^g mtm' ^g w n% '5i«t;g g^scgi eg m 

ggi gg I gfe c>fgtcgl gro '»1 «*t.%f%g' m i 

^rt ^af ig JT»tg i r4g grtg*f ^ ^ »rg ^«rg 'sm ^ g^ gtg eg srtfgcg^ gta^ uig^ 

• »rtgi ^*it|7fe m f^f^ g»f^?pt®l'70O oow 
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m ^ ’iTfOTH «(t*rf^=^ 

^fTff f%ni ^t^Ts«fjtfjT^ ’tfsfwt^ 
CT ’ttfnf^ %sR*i 'ir^*s ^ 
(f%^i?csr?^ 'srff^f^ nfr^^ 

’nf>i-’?ra!j ’tjNji cif=r, ^rtcw 

’ST^'if *lf«5iterf%f%?!S 

?rc?f ^ 1% I ^sr f^, ?r^?i 

^t«rR^ ’tksTfl 5?cii cnj*Ji»it^, 

^iK'St^ttC^l »ilTs -flJlaflll 

f^ls ^it«ni fwc^ 5i5?< I ’tTtcn^ TO 

2(5 s Jji3?i«|^5i| | 

ifcsT 'sr^«Pi *rx^t ^tc*T i 

■ng ♦r^i sfS TO lin# 'siiTfl ’t'9’i'S'®i 

s2(6S W9 '2ff^ C^^C^FC^a ^Tv'^fJl 

C^9\ C^( C^Q CO(C^ 

^tafl 9i?* <r:?i ar»i ?? ntc?( =ri i ^ 

C?pt^« '5i<f®6^ ^10? vie? ’TTtCsni TO 

nP5) sd^r-T^i ^^sftc^ ^ns? 

(diffusion) iiHi I ’(rf^I^l «1f1c< 

-Ijt'tC^r?! ^tC^t5i(1 5 }s?3( «(^ 

<5rr^^ir »?ts(t?i«i 5tcn ^Q^t<rf?(*i 

'srtl[^CS( «i(t^ 

ntc?i, ^ c^f5{ I 

n?tc<^( «rf‘f%F 


'srtx^ptfr ^ I «rM ’trfcn '»r^ciR <?m 

«fJt<1^ 1%WDni TO CT^^StW 

*(Tt« ; *ipr> ^-hl c^'« 

^?jc9( cf^ (?if5 

^>0 OT I ^ 

’JfTOT I 

‘iiwcaf, ?(TOJ ^I•^’qc^ ■^, w. 

>IC«f Ts^ct?( 

JPlf^CK-ItsT 5CS^ I Of^tt^ 

5f^^«t| t »j5|Cil«l TO A «(f®3F3I 
(A)*/2t *iITv C^ 

cNc^-^ ^«^*rfojv( fHcsrif^i TO ^Jter 

froi 

*i1«^t?i «?cgj 

'ThfC^ I ^ TO, 

■^itTO^ »itar5t?i ®*ft^ ’fas- 

^'ffsf ^r(>i ^*(sf ^ I 

^tnsftsfi c<ft5t^er^’0t*r ^n?i f^^sf 

cs\ I u9®f?f toE^i ^CK, 

^nc^rsf iii^ ^ «itsr, 'iW'N ^ 

’^caJSf m ^’^fC’R (A)V2t ^fto 

*fsf'®1 ’^aifB 'sftf^VtK 

■?PCSf^, 


aafflfB •sf^tt^l'® ^ I ^ ^ / RT ^ _1__\| 

’firrc^ ^ ^ 


^CSI^ I ^ f<OS^*fil! ajfi .fsrtiB %! <i]^«1-- »/ = '®?IC«IS| infSt^l^t ©It?, r-?f^«ftsi ’Ol»{t< | 

^'Sft^sf >1^ 1w C«^C«F ’rter® Cf^l CT 

5?sfi:9i ’J8^«rt5( ^ t *Rc?^ ^fmtPT a 'srt^aR 

jfv^hssff^^ ’!it9ni nf^t*! >?¥ I ^ t-uQSf I »pra 

w wtfB m m wi5*risf »ii3f w*(ti=! <f^®rtii 'sft^t* ^ nf?iift*t 

1%f5r®^ '«rhfrf ’(Ttensj ^*s =?^^*ftsf ^W<, '^wru ’rtarstn «*rtT, 
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Tv<fj1, N-^ ’i(\^ *itv9?[i »rfi:«! I 

<4^ <2f^ mi*\ ^ST C? 

’m fwc?l ^Tl«tJl 

^?I1 TO ^C5T?I 

3IC«(I I ^ (?T *T^i:« 

'5lC=fJP 

^csT-Q ^n^^'85 ’?3if5?r «frtt'tFTl 

5is?it^ 

^«rj sri I (71^ wc9r f^c® 

»r5pf5rc5!T?t c^cai =^169 

^tC5)twi 9s^r® ^tC95i f^ I 
'STt^sr^ttc^9!5c?ra 
C® f9 C*lf9^ >iC^ STt^'-fl^l 

*^sPtsTC5T9 9^C9 ■^^’9 9’il 

<v»i <smu I ^ ^!:sf9c«r9 


cnf9W9 9<sri ®rtwtii ^- 

cm ^9S nt^’ajsc^ *>t'Q9l I C>!«fC® iflt 
f9“(? i2j9C9i 9^1 ^ srl I 

'«rt^^^l^c-jr!! vis^ t%wf9c«r9 
c^y n^TN^jt^ n^- 

f9^t9 ^ 9K^9 srI 9^1:9, 'sppTffB?? 

Ptn ntl^tfJf^ 

w®fif 9pT^t9 95C9l%i:5R I <il9 

9591 ^r-ir^s ![C9f|5i I '« 

C^^TMH 5fi:«R*tt9 99^ *i9 

Mwtc<?! '®rt*rR9r ^sr, 

ySHl Ol^ni >f®9 

?>:9 I CJ{®C9r 1905 '2j95tf*t® 

«t99if&C9i 9^9 ®C99 

■i'<?f5 <g^ f^jrfC9 ’J'fi 9591 ^9 I 


m 

>l9tfe’Sf9 


«rf9st-f '9 1^9 4004 »fpr, 

^m*i -1^19 9t9ftsrff% C9hi*fi 

9<^C?H fC^C99[ S(%t^95, '®^t915f9‘‘(‘9 CTO 

'®rf*{t9 ( James Ussher ); '5rf9, 
ffsf-'^'i C9 %i 23t*f 991^ 9^1, <?!* 

9'9t^l C^ft 9^9^ tt9 (TTtMl ! 

iP9 ’TSJ '9*91 5rff% cnc^lfesR f99^ 

H^*t«9s 9f^ ®9} f9Csr9«1 9^ I ®tf99 

«rl9 5999^1 '^%flr9 ^n ^ C9^ Wt9’ft9 

f|»rte9, C9^ ^ ^CSW 9^ f9 I 

®l9t^ Vfimt 1^ ^^C9tC*t9 ®9t!pR® 


99tc®9 ^9sei 'Sf'sC-f i^)*C9t9«ri ®99 99lfif9 
C9C^f|'^, 9^C9i 9«J'®tf^ifl 9t5»t99 

C?p\^^5I 9C9% ^*!tC99 

‘^rWcB’m’ ^iT^" I 

r9®tC99 <2{i%c?t% f|9lC9 9i’l959l9 f99 
^t® f^’T® I 9Rt9 ^ 

'STfC^, ®f9W59 9t9^ ; ^ 

9t5;C99 999-t99t9 ^ O}^ C9^ai I tH99itC'S9 

9t9^ -21599 ^ (3r9l9 
®t9 ‘*?j&f9®rt5f’ (co8mogony^»^19 

W^S I 


*rrte^n:fe1%N, W9rw*7oo 07i 
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[3m 


W*?i *f*J< fHff3 

^i)Sf,l ^«|l >355?f’S; ?i?ri 5C^ Sfl I C»!i?P ’Til* 

<i9n *rti[ c’l, f®®5t5f 'iK^car 

^il e «ICS?^ ^tfi'CTl 1 ^ 1 : 51:5 i 
«{?f (?sfaj ^TCST’IS m I 

—lipjTT ^ 50160 3it5i5T ’TSK^ 

ni tow m- 

Wt^, ‘^I'WF’JI 5!C^^t^1^^W srt^WCWS 

"ttoir.^ I *w?j&rwwl5T’ i2t“ft'»fi tof'^ 

5Ttai ; T}?} ‘fwtfwss'N’ (cosmology) 

-wtw ’rfw^iw 'swiw 

^CWW'l 9 WJt«t7l W5W1, "tOT ^tw ’WSl'if 
WlE^itCJfW Wr-Tl W^l, ^Tw t^-11 5C5@ 

^ ^WF*, >1^ 5it^WS f^Win^l W^Wl I 

^ ^isitwslc*! l^mwtCWJW *il^ fw^fto 
W1 W5T»f *lWWWt^ WSCWCS;, JTfftWT 

wfcwc^, ^ fwwtfe fwwt^ wfcw^ 

^pcw i 'srTw toR 

^’TCWC^ TOWi WI n«f-to‘‘f w^cwc? 
‘'®rtc«ito^wt?’, wtw '»ijwwt^ 

'STf^silt^sT I 

Wt^Rwr '^Cif 1918 ^\cn cwf^ ^artofw 
^it5i5r%w 100 wjtcRw 

^W1 CTffsi^ ?l^tfw*s( 

>il?Fcww 'iwlrifi Mjt^w«rtw cm 

I 

^ w’Hfw’csi 1905'«1916 ^liu^^i 

‘fwC-R 'slWtowht?’ ‘jftwtw*! 'sitC^f^W^I- 
wtf’ (SlTSlil wsni—^ •« -ito, 'Q w^w 
WXl 'sieFtsn iKW, 

WRtW n'TW ^ 

«rft9rtto t 

to, W’S^ “i'st^wf^w 
Tf-RT fwto^wl Wl ‘f^’ 


{Universe)’C^ ^twtw *!’<fWtWWCT 

I RT'WjtfT’Sf ^tw1 fW*ft5T ^ 1151 - 

f^T 'scifw wsfci? 5(5[tto(w mzm 1 c*i^w- 
w’fc^w 51^ *=rr^ «[st<aF ’stwti^fw 
toe ^twsc^’ifirw wi^'Q ’Tfipc'® *ttcw, 

scif^f <i|w# 'srfc^ftisfl- 

’ti:ww«ftw f<w91 tol wt5i R^tw'fc-i f^i 
CTWW wie 'sfw® em ^to«i 

WSCWf^!5T, '^Wt ‘^^tfw^’ 

(nebula) t n^CW e? 5 | CW 

^i^ttowi m ffjtc>R wl ^f%w.«n fsi «i^ ’trRTw 

I ^WWRSIW 

ewi ertHC^ sit’lc^sf CW, fwsg '-Sl^ttwwri 
cwstsrw>n ^TtCRw Rafts'— 

FStWl ^Rfr 'SfCHWs lew f%l C>I-l^^rtii 
•nw’^cww w^te^ ewew* crcww Wic^i^ C¥-»f 1 
c»fw I ^Kwrr wswe^ ewi ‘’frfilw 

^?lfWW5f 'Sjtw ‘iTt^g fntfw^r 
WTW^W W^WC« Slto'-T ( Rs% «oifCWl -l^PFW 
sfWT^W ll'^fw^wl tw®t^le?w ‘ 2 llw 
(Rst^ ^ f% 1 to to 'new 9 , 
cn-i Jfsnjw* ft^tfww^l '3y|wtnsitwien to- 
«{to ^wi to 8, '^wi ewTsto fwcnw ton^ 
^§!to*r wrwlw to ciFt^ (Mi^ t% i 
'®<!ftW5f5)'® ■sft’^ ^3ftfww5twi fw®t#ieFfW' 
1%^tew5 's^w’rstew tol to? ^w» w^w^r to 
*‘i'®t^lw fn^w irnciF I ^n=r ^-f^<eww 
’'IW’SR (gtC9t9f aRR SKsi ai-Fison 

'^wi ^ttow w^we^ toc^=T CT, toa 
■fWtow ^twtTsf% ntto*! totefw 
^ ST9—^wi nw toto*i cwf% iwrw 1 
f^ntew ^e«nw! wtw cw, cto 
»rtto*i 'aw# totw cwnteJi iw cwf% 
m 80 totw toto'tof w, 
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15 ('iTs =q5iR (TT, '®tc^ 

’nfesf f^»rtr^ ), ^i ^ isjti! 

1 W 70 51^ i ^ 

^1-iK^ ^r! 1 ^!:^?isf5 ^f^ ?(t?i*ti -^cif?! 

f%si, ^1of?( c-rt^jfl!:^ 
5^sr *tc^^ ^1 

^c<?i 1%^ nf?!^s;=T «!^tt'® I G31 

(T5f, 5T5t^tC»( ^t?|t?[ ^^T’lSTT- 

; (ii?|r S?1^^T1?| f=q-lt?1 iil9ft^t ^r:^ 

«j?il ^4i5ftw f^5ta 
c^z^ 'i;^-^i?(sfS c«?t^ c^znz^, f%i 

t£tf^c=!f% c^rfc&g f^*rt5r53[ 

^ps c^Pt^T c=r^ I 

^ Cf9?!l ?r!:?i?:^ (galaxy), 

(inter-galactic space) I ^SJ '35t?{ 

W W5 9 ?1 

^ ?n ■<! 

^I'sC'iPC^ (Universe), ^1 

new >rK=w I f^®t#r?ii 
nf^'^r<( ^^cue^n o’?, 'Sftenn ^3^ 

'd?il ‘f^*?* 3f5fc^ III ^r?i n^c^ t%t 

®tn '951 Kfen to 'nen?? “t^tf! m 
n*5i? n^enfenn, a’n 
«rv*t nt3r, wrfn 

fin m *^’ ^ 

^ WTO ‘«rtntPf?I (our galaxy) 

ni ('stw ^ m '^5tnn» ^rtew 

nflflw^ Hn nen) ‘?Win :wf'«'’ (milky 
way galaay) I fn®t%1 *iWn «ton cn, 
«ltntww ’WtW'® TOW TO 

flUw^rfcn « I 

gwf« 'srlw nKcwjfl to 


f5®t^c»f?r will 1C5|, «rfifnw 

'ifUn ^11 'sit^w cwjtf^ifMn 

wte^ «qwfB mj 

n%5nn W5n i TOl (M <?», wwtwtc»t 
5‘^n'9 (^I5tc«fw ) ^^w^nw— 
wten ^ten f%^ n’^^ijw spwt'o cwfSm to 
'ntc^ I ^ cwtc^i nu5^ ^Irw c^rfn 
s[W[t«^ cn^ I tj# ewt^^fnew M] ntw 
inwcwn ‘:5nit«i:^1& (group or cluster of 
galaxies) I ‘^tn1W5 ^1^’ C5*CWti:§5 WW 
5WCW, C>if55 nl5| esft^’ (local group 

or local cluster) I ifi^n ^1?|9 'nenw 
csffc&5 n^tn 9ni cneve^—'W9J1 cwt&’ 
(Virgo cluster), ‘CWW CWtfe’ (Coma 
cluster) I Wt^5 CWlcS TOtl?f5 

c<tcw c^-t ^c:5 

^tcw5 ^5^ 'srN -20 n’W ^tenme^?! 

^T5 nc’w, ewt^ Clew wi c«ftc^ 

‘inii «tt5 3cwtf5 30 nw ^ntentw^^, cwtn 
cwle^5 0t^ 24 ewtfS ^entW5«f i 

cwjtfwf^TO ’wwtnw 
cn-'®*'i7f5 <£fwt*i W5n ^lew f^srttow to- 
sft^efi TOtn wN c5n, 

'nt^’l1^en5 TO5 n*o 0 ^ wt5 

isjnn wtD5 ntf^rin 

10 c^ iiint wtw TO'« 

st-f-WTO TO« TOW5[51 1929 »riC9f 

■5i«tjt^ ntfwn f^wtsfr TO^»t cn^5i16 

«fin wtRwtw TOW 'mx ^ wenw nrow 
nw #f5 TOtiT nrott wwtnn wrr5 cm 
^9 'new 15 wri n<-Ww 

ntn-wiTO^ ntro nt^ii ot-wwtIS uj| 
C5, gwtTOtfeftn wwtwl^i ^ 
cwif? «stl^ c<rtc^ wtw cm 
TO itc«i, TO nftw m iw 5fTO TO 
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wm 


5ic»iC5: ?!5C?jf|5f 

CJI^^ »lTl<sf 5?1H SRtRt ‘'TO’ ^ *r^’ 
(static) S(TI. ‘TO’ ^ ‘'®r%’ (aon-static) I 

;5^'«c®rfk»r?i vii^ c^n' 

^1 I ^^31, a 3?i:?if|c5T3T, 

n^lT^^FtC^T?! *Rf nu 5Ttil 

\ '5nt9lt3f 

?!?f—10 m 
■srtcsit^^fc^ ^ CfJCTO 17 ; 

c^n 10 ^ 

CTC^C^S 17 f^CsrtN^I^ 

(?TC5 I 

’f^’'^c?i?[ 5rf!^ c'^c?? jfc^ ?it«^itii 
c^''®'<j fic^?i cfc^ 'srtf^ 

^51, f%% ^ c^ 

w^t? 

’fi:^ I mj c^ «r»ft^ 'stc^ 

‘«rhl^1?’ (theory of the beginning ) ^ 

‘S^<'«*PrtiF’ (theory of evolution ) 

^ irfif I T^3rt?:tni -fifsrf^r 
^31 «(tc^f^^-<£f3rt^ e^«F ’fltsm I 

^»r5 «inf <2}^f^'® ( hypothesis ) ui«f* 

‘«ff^^’ ( model) 

■TO’? ^tc5rt'Ri*’n?f^'n ^Ricf I 

TO ^cf 

‘t'ff sirsf % % fro f%5 ’tl^c^cn 

■-(t^sr, s(cii w?? ^i- 

CiV^fiT ff?f ( 'srslt?,, 
•'Q'WSl TO ’!t^’f«f«f3i >1^ «rtf)’5r 

c?ffji5? ^rtitcTO w—JR TO?;t 

■^1=?^ ^ft^TJfl CTO I ?JtJ5fJ Wf ?PC?IC^ 

viW «rf^»n c«fc?|f, 

*1?^ ’ff^C^C’f C’TTOl 

wm i 

thrift 


[ 3 W ’ft, 7^ ^^^’01 

TO, ^ ^rWc’o TO 

«ftwtf!?rl ^ TOCf^ 

'srfc^ <ii'55!t?i TO *<1^ ntc^ I cn <s$t?r 
10 CTO 20 n’ (??tfS ( billion ) *1^5 '®rfC»r I 
'€^\ c’i^tc^ c>rl^T5fS'5tc’ir ’nrftrosi to to 
TO TO’^ I ’iTO 

«r5'3 f%^‘i ^fc^flsT (71^ art^i-nt^ 

(7^ ^^’it'acwtkfii ; 

5nrff%ci^ ^ (71^ ’i«(J 

f^C?I I f^C’^ptTO^f »lt?1C^I 

'»rt^ (Big 

Bang Theory) I 

TO*TJ «3fC5f cTOl (7, 

'«ffc?jtn 3Kg '«rtc^ I '^W^f «ii 

‘making something out of nothing’ 
lipTs ‘making something shapely out of 
shapelesness* I 

^TO ’St^ C^ ^*<1 (71^ I ’f*r»C'giT 

«rTO c*i^ 'si’fttfsr 

^ 'siTOtS^I TOflCT!*!—- 

^tTO 'Q ‘’jRtl ’fTO 'srtc’f f^ 
? #1?! '^-«tC5^'hlI =?srt TO C^JTt, 

■nrN^ RiTO'’?fir® attf-'?!^ ^tc’? 

‘(TT^ 'snrt§tC=nf ^’t’ (St. Augustine^8 era) 
Iwcflc^ I 

'Sfr^wtftw TOn f^«j ^i^5rrc?j 
c’Tt’f <?^ 'si’fttHTni ^ 5jTOi 'srrsrtpni 
cTOf?srt cTO ^ 

5r®«i TO I 

wi TOCf, m 

»R*v»l TO cnc^, t%:CTO TOC^, 

o\ ic’m ^ f^vfsr 'srf?! i 

'«rtsitws[ ^Ironi ^n cto TOC^t 

^ sf^; 4?i TOr ^ 
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nt«^ut:’T ^i i m^\ cn 'R-sf 

?R1 (?ifP5 ntej wfH I 

«(t\5j ?Fin *rtc^ ) (?t, .^jsrw i 

^ C^m -il^F (?\- uE)-^ C8t, ^ 

^wsi W-?f >nr® c^ ¥1^ c^rc??^ 

»ft^^ f?^ c^rc^ %rt=T -^tt^i =^^ub cf^i 

CT^ ^1»!i:^tFS[ (big ?qe€Ze;-4l?J vfc&f?-^ sTt^r?! '-Tl^rtsT '®(t1T 

’(5t«rt’ff%?!S5rv^ (cosmic collisior ) I c?!^ m f^TST ’JtC^ 

»^^’^l:^?[ Ts'EifiJ'® ?c^if|?(, c^tH '■^^i>i f^’*?t< "Site*! i ^^vsn 

^9f^l fifc:^ a1^l ntc*? ^1 I C'tC^ <iiitr.i{^ -flf^ 

‘t«’ '5rffl% '9 f^w iTt’fc® *itc^,'®t^iQ 

*ttc?? C^ C^tC^ I fi^»l1^ '®lfC'?> >i|5l^ I 

’IJIW (YIem) | '^rfC’tf^^ C’1C?F <2frt 

'®rtirfpr? '®rt^i:^ ^ 'sp®^’^ ^’ftiftsT csiVf^^p 

wtc?( 'srl^tcfi} n*ft<bf5i, (?it esrt^t^^at?::^ ’lartw 

f^g *f? (7(1 I c»rt'^ ^c?i i R®t#tiii 

^1^51 T|i;s(7 ^^r, Ffn ■3'3rfcn^ CfC^tC^sf a, f%9 !^5 ?P’?l f^»rtsj- 

■<?l& ^ ^1^11 c®rc^ 'ic'^ c^1 =<f^* c^*[ 

^C'S «!tc^ ; 5fc^, C^Z=f 

'Slt^csic^l^ 'il’T* m, «{t5l=l'®’l B®ii- 

’tf^^ff^ i 3-f’ C^PtfS 

rw; CT*. fix cx^. x,=rtf|. ■ ®W ’Rlf%XX xrt, ex xpTff XXrtfi tflxfl 

^ xjt%-«-xxix ^Si Kh-n xk;,^ ^ "' 

m xai fx^tfni -"rt^tx m xmi%, 5fs ®«Pt® i fxa«xi '»wn. 

f^sSl f%#l -sto I ftws ’’■’' 

xpf^ ^IXl?t=t =IX. toX W ^ XW <?I-R’rt^ 'Wla ®<rtPlW XXX xci^ 4'3 

xt ■?» XW5. atxwixlwx xi-cxwi Pm w® s< emS xtcxx x^ xxaf^ 

«ti%XlW l?!'* XX lx I «rxxtofx XXRX xs-xtxxtfxxn (astron.utio,;-X OtW® «1WX 

<atx«xfftxl xxt-iSatx. xxlxxftxrtx iwxis a®rx xHxFtx x^W -xro?. xtxe 

■xlx c«ntl^ft®lfni xtxT ’Rxtx ®cx -sex xxx-Wx <fxi exc^ , x^tx i7t-xx>ii>t« *lx«- 
XPBSX ex, xl^exx %<H 'tlexxt 'k® i «xl xtarx xxXctxi xrtxxlx xcx wxx i 
XIXHixtXX fx1%XXKX, istx xtxt xpT-srSKXX (SXt CW ex, six *!f^ XI ®»|wx 
XXX xte, ®twx«xxl%xcTOe>ftxxiexi1x xxxx^ i ®«w >rii#«-x^: 

3 
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umi r^m 


f 31 VI 7*1 


'srte^ I GCf? UK w 

<ipffel f^SStflKl 'QOfU 

* 

^JTtoj ^5*11 

I ^?i ^ta '©cifij'e 

C’lC^lC^ I ^:C»f?f *r5 ^ ^ 

xm M C«fC^ 20“!’ c^tfS I 

<rr^t^&t i c?«tl ct 

^f?r ^5f 

?lt»lt?irsT«F ^tft^ M<?siMpr^T« ‘"?li' 35CiIC^ 
C^P( ^T 3^C5 , 

■sifcf I '®it« CK?r Ufi 

f^ntc^ ^<5 ^ of^l ^rlc^ CT, m 

C*fl^ “t’ c^sl ’^C^I I ‘ifel 

^c?i V f^p 

^=S!^ *1’ 

c^tfS mm® ^ ■=nj? 

'2lt?l'STtflC??I ^ « I 

f<?l»<^^^tlflCf?l f^^5} CT-*l^^tlf 

sfsitc^ c<B *fc^tc^f^ c^c^, 
^fc<p ^il 5ii ‘f^l^^T^t? (Theory of 
steady state) J *lis?rfc»f?r mK 

«!«(i^ ««ik *i*f«fc<F<ii sjr ^'m~ 

C’rfp^S^, CSr^ c2t^«t I 

2ic«f '^*cf^ 

«rfC9—Tf^ 5j?:^ ^c?r^ ci -si^ifna 
&WC^ <^‘Cff?I 

^■§^^J?I 5RC5I31 5tJp^iJ^ I 

*rr*i ^ 

(Theory of continuous creation) I 
s(c?i ^«r®tf^ 

!5«t?l C^l *?C!|^ ^P'N^pft 

f^, w '«(«r$*i Kt=r ^n*m- 
♦if^i^t?:«f«i fsr^rstn ^1% uhi ‘-{f^-*tf^«rtf 

*^f^’ ^i w\ 


(law) 5TfW9 ^?fcvri 

'sro*rtC?( %t 5T8 OR’s CSTtfe <1^- 

'5rnf«?r^ft«, ®tii <?nsr 

?t^ ^^ I c^ln 

^tc*® ^ f^^i 

*(t^l ^t5, f%« oi *(t'?i »!tsiw c'=r5?l® *i:^— 
m ^tc?^ ^*11^ '®it|5r' 

cfpT I c*f*rt^ 

c^, m <1 ^ ^1 'i^N^ 

5tc^ ^1 

^ ^1, 

=?1 I 

•zrfTOfUiii ^ *jic5f*T I v£r<n 

R’iTf’i CT, f^ci atiN 

-tf%5 ^U <2|'?f^ 

'S’ltift^ I fw fffC<P »IC«1C’I 

‘if^ <i 5^?5ts«rtil f^‘t Slw?!cil ^I’l 

^pc^ici mi^ 

C-'IC^ ^^TCfe '^Slit^cerr, 

5i4t<i,^Ml (Sil^ *il «itc^ fW^1C9 I 

( average density ) ^R*}^ R^TCfe I 

1^1 *i:=r ’¥i:^=i i 

^9f:{, U£^ »I , -®rt?[^srN^t»( 

c«jrc^ ‘ij?! *rrJT <*it^ 'sf^w I 

'®rrpp^ ^tii *ic«r »ic«r c»i^ 
^ m I 'srra, 

sr?f, csit^t^jMw n'Nfi 

*tf^^ mi =ri-^’?l ^ 'SI 
T^?[ ^/5srt<5if nfWH i c^t*r 
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oKwlnr f%—wi 

^ vim ^ ^1^ I 

^i^rWc^ 5T^g m w^i ^ (T^ 

»iCTr 3Witin:«!^i ct, 

’f? n«ft9 ?it*ic^ ^ 

*ic? ^ I 31^, <2rf^ 

^Brf?r «rtf5 ^5T Tf^ f^% vil^pfS 

9tii5i{.j^ ^C5]^ I '8cjni 3ii:^ 

*?| ^ (;<^(C?}S 3K3f rijSCT 

'sigt^f ^B{ ^1 C'«!W !(tc*f 

•r^^ ltf^« ![BI, Jiw TtB!, 

»jgr •?t^ 3[^t'9CSrl& I 

3?c® '5(W?;fR ;?^tQ c’lc^ 
'srtw ^3rfwir c«k^ 
*i!:?i ^rfj:^, '®rt3rfc?n 

mrfcGBT ^if^ f^5} 3fi, ^tBi 

^ujiZ^ c%^ 'i5?i I 

3i!?t^tc-tii mt ^t^’tl ’i^^nciju w:^ ^55 
’ri’FtntFrfn wi c^-'^ I 
«lt^)^=i1#tc«r^i v£|^ 'wn^ 

^c^T CT, 3iff € 'Sf^r^ 3?t5it^^3T, n^j^rt^- 

^13ni! ^1 

t% vi)>i?r c®^;^'?! '5ttw« f^c*? 

’it'QTti ^itBf; 'Cfil nBi3itt«i% w^tf« m I 
^ M »i(^ nf^{c«f?j fsr®j®t^ ‘fN*ftfel, 

•sftai—f^fK 

t »}3i5f f^'ssr’jtca c^rtt 3| “tf^^it 
*tf^3tt*t^ f%i 

%st^c*nf csfc’i (?r^i m 1 ^13it?j|w?r ^w\- 

’TfBi «r®r« 5?W=^'5 CTO I 3it5j?:^ 

Tfl^ffTBI nlt^fWtC?! m 05^* 

^r^sptiwi >1^ cf sftn istCTtTO?r 


'stRf ‘CTTOf nfr?, *itc^, 

vB(^ f^c^c=i^i 'i? >(tii«rr <£t3fw 
%tw -r^T^ *f« 5^s1^ 

I vsrt«^ isc?t^ TO «}^i:?r«i 

"STs^TO CTO ntc? I 

vsrr^n's^'-jRsfc^j '2(»ff*f 1 

%l%srrc3f^ (?¥cai ^iSfiff^^pfi w- 

%i I '3ri'?i 

'srf^ ^’4'!T’qf§’® 

( epistemological ) I ^^US 
Hi I ^TO vi)-g 

31‘2tf^ C^rTf^»T^ 'il-«!Tf’rfrri| 

<s?p^':(< ^ai^fs ^?(j nf^msf ^c?ic^ ^tn 
c*!®r^ fpTt «rr^f5j 1 

«f'<3r®, cff’fi c’Tc^ c^, ^t3{tcw^ c«ic^ 

i^fS C^t&«f«r?f 3IW C^ST CTO^ 
w»i^ nKc^i^i c^t^ csfl} vimt 
i^^fitSCSff^^l WTOt 
I f^'®t-?=^jf '»re’>itCBi vflW 

I^'«?[f-sl HS^I •=1511 <il-3r5^t? 0 «t*(t5T 

31!(jh^ "itiTii fic'^j jfrw =r^3f 
csftcN «fii TO "1'toJ ^ m I 

1960 5it5T cejc^p C^-r?t»ftl --iitCT 
=r^=( c®(%'il CWJtf%3F TO «BP 

I 5it?5l m ’Tjf'^fl^rstc® 'Bitc^ 
CTO «(c=i^ ^—c^ 

lilHsfSQ (^t^tcifu ^1 g'^twi 
5ni I cTO^ siTOtt*! a w ^ 

ctf^l 3rr«, '®ti{ '®’®^ ( -*11 TO) 

m TOvfi^r c^^r 

C^?lt3!t?l ’ll «l<—f^ 

c^FtsT c^Bit»!TO?i ^ *n I 

f%*Fi( n¥n wn ;' ^ mmt 



m c 31W| 7ar 


^S*! CTt&t^sjS 'Stw I 

1965 *TtW C2{«i^( 'jqtcsif^^t^ «!fl 
(^»%*Pt=r C^Rf^’Sttn (Pengias) 

« (Wilson) mm mm. 

C’^rc^ C^*l''»(t»t1 Cftfe 
Mf®6 IWC^CW, ^1 mi 

sjsii:? OT?F I ^ 

»PC5a^^H «ttT^t»tl 'jffflH f^f^ii!:*f?i 

40“^?; c'iit^®n I ^im 

vs-^ «i^*itc?5 mm '¥«{5T=ft?i 

vfliR ^srt^ f®57 J 

f?f^ m f^’^tf^'® 5?c% c*iT^!w 
«1^?, ^r- 

^it'scw I f^9f a, CT 

Hui %'» ntc?!, H^] ^c-sni Q^U 

c«i:»i*«(t>fi m om 

'srTii ^1 mnui 

C^lC^ I 

»i?i fwr^?i ’itc®^, ^1 m \ 

f^^itc^i ^t?i 
I 

>jt^?it^ a ^S5^i ^«f fi^'® *r®i, 

®tc^ «re^«i 

<Ftli® siir i «mi 

(sf^mos's ^ Tf«^l 

ffc?ic^ i ^ usfcf? 

^-9 

mn (Expan¬ 

ding Univem) I oi^ fWf^T <^ 


cm f%15 il«EtR-»C^ >l?(tR’X’ (Pulsa¬ 
ting Universe) ^ 1 

«, 5r^%t?f sf?Sirhr ’3^f®%i®i 
»Ttsir?(^ ^sd t ^ Wf?! C^ Sl 5 t*wt ^it^tK 
wmi ^cag, f%:c*if^ 

mm m ^c=!r c^cn 

^f^T¥tc-ra Ttc^ nn’^c?!^ i 

mm V mm <^1^ ?i^«t5t?i*vi¥is[ 

m ^‘v^i ^c?! ^^^?:5^, wi «rt=^t5» 

‘^i|’?{ I -1?^?^ ^£!^ flsttCST 

^tc^, c-i’^ ^t?:^ 5 'sft’rt?! ^ f?5p coii^ m 

'sfiftff I »?fl-fi(®-sf?f» ^-f'gr®*ff?K— 

^ Y-^ 5C^W 5^(SltC«f5Tl I 

m] c^i, 

6t«p5i3^?i «rf^- 

ll^C=3?l ®C'5?l 3{ti(KSl ®tSI *l5t®t*! 

ffc^% I 

®tc^ '5rf^5i^t^5T 1916 »it?:^ 

^ isjt^f® •s\^^ ^’^'H ®i 

(£jr®\f®—C»f-r*5’!} »iCftg5(%95 I 

^W C*{-«{f®^ af^ii:^® m ; 

f<at^?il 'snt^ «(Cii m^ 

^fetCTf?l C5%\ =fC?R I 

‘5fl^«r,®l (Lambda 

terro)"irg »lt^J > 2 {f®^?: 5 ¥ 

in f^c® ^fen^r, vnt®?,^ nci 
Cf^t^C CT (?l-'si55i’^ 51® «l*1^t?— 

1^1 «il ^t®w etcni »rt’rj9J®5( 

nfg^csfl ®i 5W ^c® «it«o \ 

'suK^® ncii^ «9wt«T fnwKl f®. 

^ (2{f®^ »tC'^5r 1 i«® 

f%i (iNj m c»r-fic*sf iii#*rl® Jf# '«tti 
<4®IB ?f® :5f®1 
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C5tc*f m 3¥?i!:?f I ^ti'S ^wrrsp 

^tw> 1922 »itc9T 2P*t f^®t^ 

c»f«rN c^, «rfcniW»1itf 

<sj^?r ?R1 TO—c>t- 

5}^5rhi*r*It®i *rh:'3i, ’Tc^tisiT 
%?!« ^ ’ttCSl I 

Cf?n Ttceg CT, ^ «Jt^I 50 J,?:^ 

'svfT ’I’N'Sfi? ^1 T\n 

vfltrsr'Q ?lf5^ I ?|C51 f^®!tiT 

m] irf5!^c^ ^ c-T<j^ii 


«rtl{ 50 ! ^'ST ^f9 

CT i!|5#5T ^ m f^*r ^rKtooi 
^c?t 50 ^’f «05Ti f|9r 501 artsic^ ^- 

arrsc:^?? ^t5rt^ ^ 3pf8f^jf^ 

"Sjatt'l I ^t?I C>1^^ 0^5? m I ar^i 

®>1 *ra, W* 

I ^tn ^5rtii ^•^»t srW® ^'e, 

^imi^ sjtaisri «ft5io5 ♦ttfhs 

5rf5it?i 5(^11 

«1 I ^t?J, 

'»itcw I 


Ctf*!'« ^t9l 


'S «tf^^ C«f5Tl 

I (?Ft5r 3r'Sl m\ 

am ^^151 '« f%5pf<^5rl 5pc?i 

f55I^ 

^CB5 C?H '« I C*f*f f^tfw^, 
^ (i}?Rtfai«P I CfCt^ iftcsi^ BOr 

f^sifB ^ i 

»psj?f ^t-ncsf?! Bfcir <iPFf8 i 

f?5T aR5(%| ctm « farf%’® 

I 3fs^ 50^057 'SOC^ 

*-*<Ftc»ri Wn I f^’J?!! 1? »’ 

wrtf^wtcsni ^1 m cfci f?=r 

K®icf» ^ c^fc^ cif'^-’Ftcaoi *(t?j*rr 

75CTOI I afj-jfijfifv® .ipfs fa[^5ni 


5f^55'® ^ I 

^ =7^0 «it?! c?, «0^5r^1^!i 

wear fwt#lc»ni 
cm^u ^ci I 

'?raifli! ?pc?j—'srfe^rt^^'h®^ 

<71^ '2JC7it5fC5r?l^ ?P5I I 

C^^aO^ faR¥t'®5,f% 

1^08 W\^^V9 

'Srt^^ai 5{C^5fC5r ^ f^<tTt« fflSf|C5|3T I 

'soai^i ^ «ta(nts?i 


«W''H I ( *ia0(t®1w ^ 

• *5?!’^!^ S^, S®t5{ WW, apS’fW-TOO 009 



•iFfif <1 Nftrv 


Sl6 

Sft --S «1»JC«n} 

f%5} I ®tn«ffB 
c*ww «iwrfB 3pf5^ ^j5?ri «^W5 '®i 
t ) 

m v*? : c??l^ 

Cf«! e 5T'><lc# (?r ’I’T 'sftf^ 

^t*Rtcr^ *i|ii^ ^91 ^t% c*i«f9i 

•Itf^f-r^sstCST?! ♦f^’Sfl‘ri^l’^1 C’iC^ - 

I 'ill »rN*rt®^ I 

c'^c^ cjft ^9f “^t'cr^ 

flsjtnj I 'ii^ f=ir-i'« 

1 

i£f'<{C3i 'BrrfI ^t| ^ ^t«fc^^ 

CVIC^ 5?C?{ 

f5^?rl c^ni c»f'*f*^'?i?i ^-hi^rtc^ 

^1 m\ 

*rtii I ^t=r CT c^t^ ^im 

^i^iTcsfi f%*v=n, ^im 

hRf ttw, ®ti^"C9f 

^art^ 5(1, ^t?1 C^C¥ TO 5lt^l ^ 

^ c^ c5tI I 

»r^ c-t^ m) cm. m -< 57 - 

f^?rt^ «fra 1 ^ ^f5 

«rf? =^^=(1 'iRrar ^tfw ^ 5fj I 

’»,f5 iRr5?j «tc^^ 

iiiaisfS m] 

^cii \ «(<<?( 5iss#?| cfc*»r?l ^ fH aitai 

«1 ?([ I TOfScaP 'spjc^ 5?Rf T5i?ft| 

5Ft^ I 5ptii*i ^t^csi ^5rai f5[^i(ti 
uqI TOJfd ’Pit’ftcsid mfs <?m 
c»r*t fl «itwi % m KCd «itf% ^1 

wt* 'ill ^ TO 


{31wi^,7w»iwn 

^«ri’rrf% <f!¥ t ^5tcini 

hTO CWl^td CSltC^F 

apcd I TO m 'Ifon! fl%(r 

cw«Ji m, c?[ ^sar ^ ^1 

'srraiftirsi c^tc^i 1 

aiTt*tt?jfei ?Rt?i ^51^1 ^1 

C 515 lt-vJ 3 ^ I TO^pVf^^ "?t 5 (t¥ 

( », y» z j apl9[ (?fWC6f 

11 ’®?t3jtc??i TOi c»ri 'st^i'fw* 

'sr.-'^^ I c^t5( ^ftsT^'l c^ cw 
CT (?j| (?fc^t?:i I 

TOc^^ TO ^rfwf cn 'ii#! ^t^’TN 
5dt^C?[ ^ TO CSfC^lC^ I ^'Q ^srtl^ Ui| 
ftf^ cm ^9F=^ a, CTi « ^91^ M 
I fiit^^ spfc?! ^ijjipje cifc-i^ 1^*^, 

Wf\% xyzt-^ iil^fS ’sjti"'^ 

^ I xyzi-U TO 

^5!^ ‘^S(’ I ^trn <i)| 

fct snt^c^Ttct ^?!C5(fj etdiS f%c^»i 
cdtri ^Rr t «ii^ 

sjw 7 ^:^ (3l«ttf5 

f^cK m «iTOl 

'A 3!=!f m ’itf^ I i?N[f5 

Tf^il <71 5pu^ 'ait!^ %<5 ^ 

^1 «rWc??i ^ ?j38*ri HVi I 

♦Ul?! S(1 (TSC^ *(C?l C=n |%[(Srtl? 'ippfs 
«rfc^ I ‘fli '«(1W5P 511 51911 

lilf^ WI I ^|5Hf^'|^xyzf*C5 

01 njrf<fH '®^» # 

5Ffti *(171 C5(5r CT ’®rtiRi '1)1 *tft<- 

m m <7Pt5! TO fBw ■^’Tl 

dt TO^ c«fi:^ tw? *tl%5i^ dx, dy, 
dz I 'srlTO ^¥f5 wfl ntfiil— 

'5t?r 'srfiTO 
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CW»1 Wl9f 


1978 1 

«str»w 

•PC c«tPF + oc 53nrtf^ t m 

^ I W tim ^tCf9 ^fsz^ 

(Tscs *it?:651 *n ^rtfG? '®1 

- 'srt^rt^r <2ftff%^ «i)t f^f%g 

jT^-fflf^g ntcg I 

(?m G 5ptC5!?j Sff«-tl xyz l = vyf5'^^5I 
2 ^t‘r t>o, t<o-c?p cir?i I 

<?fc-(g vxl■■^f•^ ?istc5ig 

wz^ Kfg I 'st^c^r >st»Jwr^ s\m[ ?[5ic5 c^< 
t-0 *I>It1I xy2-^-!5F«^C^|s 

CT c^sT «{t^<®5r 

3 J« ^ yS 

sfrtg gin '«rnnigf%^ gfc^g ai?isr 
gint^g i ncsng ^ g^ni ‘^i^—gnf^'srtg 

^1 g^fcn x, y, z, t«g wtg^itg 

x-<u y-/3c. 2 -y-, t fii^c^ ntfg I 'iintcsf 
<, /9, y cgc^ c^ e^l 

»I‘^J11 gf1c^ t>0 oQ^ ^ncgg 

^N-ifk® ^tsfgi eg cgsfg fteg^ gptc«frg 
sinter ntfg I <^ 1^=1 m ^negg f^gs ^tcsig 
eg g"^-t ^tg geep 

c»f:«tg ^©fgg ng’^ gg ^«gtg <±icgtefgigg?N 
jrn^ ? 

^ »rn^ cnc« fneg ^tggj ^g’^fS gggigji 
: fgfs^ vijg* 

c*t*--x* -y* —z**l. 

g^^ggfiig cspfffes ^pgg i ennf^ 

t-Q Hcg ’§*^n fgn^ ngtentnw 
ggur I .ijgsf t>o «{«K9jg ngftntgg^ cg^egi 
gt^ I '»rtg xyx « cnegp ^tg# 

X VVt'^ fgg gnt^egg wfR— 

Hfsj gtB w iffT® <iail5g 


®rt^tg ggfftg fg i "nl®, Cfwg gjifg*^ l^g 
(3icg-arK^g^ ^ gintgw^ifirg'®^ wtzvf^ 
gw «iigffiScgf ege? nf^sg 

fggeg-—liigg jj^fS f^fif gte^ y 'S z «tnf%- 

gf%® vifgscg I nsi^ (*'*t) '®wg 

ofegs cggt1% (fiar 1 )-~^^ gtgsc^ 

c>t’-x*=i ngtfc^ ^negg ^‘sn ^ ^1? 

gg^cgni i O-egeg^ 

-^igcggi OA"c&cgf% ^ ngi^i ng^ i A'-ii 
ngf^c^g ckgf^, C3#i '5-fg%gsg '«iglg- 
*n*fgscgf B'-c^ gsege^ i OA'B^C' 
gtgt^fgg^f^c^ ^*^4 g»cgf| t m\ g^tc^s ^jtgeg 
'®t^ B'C"-cg5 gtf^cg x'^n^cg^ D^-vi) c^Vf 

gpfgcgfl i ^tggi gfw OC' <6 OA^-egs gf^g 
xV gfg ^g*^ nfggtg fgt OC"-!, 

OA^“ ~ ^t^cET ngt^c^g -rfgtfB -gtgtg 

c*t'>-x"* = \ t'>0 g>nfB%g nteg I xyzt 
egegf xVzVgfsgl '»ilglcfg 'gfentsj ginl«g 
©r^ig I g^nt^g^^g gew «itggi 
c^-i 2 gicgg g,gfg^g ggg cg^ 
gfgcg gint^g^fg -'.g# g®^i 
c-g ^ng fg^g^ i g^gfStg 

ggg G. \ 

^g 'srtggi c-cg ^nn'icgg f^egt gl^tc® 
gi^g—i/c ^gg >^gig fgtg gtw?—^tggi ^fg 
egegs eggi^ ngtg^ x'^rg*g fw? apcg gfe^ 
glCEf I ^f5g c«Pt«i aRg^ Rt^<i 

^ geg gttBn i c“tg ng« t ^gg eg 
c^t?f f^gr gtgse® nteg, 'sitg x' m*\ z gjg 
«^i^?tg I ^ egc?? c»Ni gte^f eg, G, gw# 
c « oc ^gte® Goc nm Rig Gpc gw# 

^g ggf^g g®g ^ r® gg i ^ gqf 

gen^, nf^pig cw g* Goc-g cKg.cgtRl 
RRi ^ >Pi cg» CRN R i g tf ^gi ig i 



«ifsT f%f«m 


31fi 

^ nt?r® CT, lipriT^ 

•ttw CT *tpif -wr *w 

Goc «nr (?# ^ G«— c ^3rm's 

»rfsfN*i 55it% irfn c 'sjcsT??, 


[ iiwit 7^ mi^ 

c I ’ftf? ^1 ^ *« 

5t^ «rar!5tc=^ ^ *rN«frtlB f5n(i*r«i ’rt^ - 

f^5T«s*p^ *lCf aj?FC^ 

I 



fw-i 

^ i vfll *(?R:*f^ *fc^ G* »r»?(-jf>pft# 

vii^ f^fH? er? ^ I ^ wic^ ^kv^ ^ ^ i 

^ f^ \ *c5ti nt9!lc«t \rl «rtc5’ ■sJTfw 'Sftf’JiN'lir m (?ic¥ aR’i 

'sns^Jrtca c^ 1"W ’wn lipi^f awtfg c«r“(- 

'S »T«ft‘»f x>Z'-C8C^^1C3Tl flCT 

cflw »TtTwi ^ jKc^ni ?[int^?Ri cf<tc=n ^ c*i »w f^f?^ f^nnit^sfr oitn 
^«mttl\ w^c^'ipR^ ^ <?F5it?i C5^i wi ^I'N, w f^c^^fB 

?pn:w*rtf%i 

'^’rtcsr ^ ^it^l c^ C'^ ^ ^ c?(c«f ^ G* 

^ (?rn 1 ii^c« «itc«rtt’??f ct c^ «tCTt»f m cm ^n» 
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^1 I fkaju ^ »wf% 

cm 'TNfi *mPF t' to W5 I f%i 
c«r"tc^'9 7^Jz ^ froif^rc^i ?FijC5 
m I «rtf fsrwufSi x' y * t' Rn 
CSf«n C^ xyzt ftCl <31^ ’TTC^I I ^?C9f 
«rt>rtonJ ^f=TC3( -ijt 'iwfS cf-t c^^— 
^rtc^'“ ptn^u c«r^, ofc-t 

w«fj fwtfaw ^ I f^spitsitil >ij*m 

5^5<rt^' ^sppfS nfw? I »ii^ 


«rr^t^i «?t5Ti:9r=r <?F®r m, 

cipn « <«rtsctc?i fiwtc? m 

Ui# ^ I 

2 

isp!^ etn, f% *R *t^- 

c?*t*^c9i?i s(t?r*ri Tt»fj V 

«rr^®rt f% srf^-Nr 

WT v () 


fts5t*l->f»fsf f5^1 


fT>’n ^ fm 

I -sr^ 

am i '« 

’tt^ wfK9 CT •« 

i2r^{ ^ ^ «ff59i^ 

'aR:'?j?i ®5t5rBC5^i cVt^ 

'oif^ ^ 'icsc^ I 

c«fc^ *r8t^r ^5ffmt=T t^*“f 
taffBspBl ^ Kt^l«1 CT 

^ ^»a ^ ^ ^ 

aw«15w ’T^H^ I »P^^ 

^«(Rfc«r?r «rlim 
m I ^*ifnr cmt?[ ^ 

^ OT '5fT«rtor?i I 


I ^gyf^c^jr f^!Bt^!:»R 
'*^*st'wni'i *t'<i***>i« 

€ »\v ^sjj^) 1 <5rt?rt?i f<BstftpR{ 

oi^&l o)^ «ff55r®tii ^!S «rf*!?:^ ^tfiirq 
’sf'Ntu ^“fTf? c^5)3ftai ^Twtfsf^ t18* 
=Ttf5l!^CMT^ 5l3|C^ \ 

5I^1C5T?l «t^t‘1 t%®5tt^ 

* 2 |srk jpt^ sense-data Wl, 1^®^! ^ 

t^^rr^T ^1 I '2t'®mt^^ ‘CT 

^'s«F^c®?i Bst^r^ts ♦rtir?! ■=ri i 
#i»*nf^?rr*Rtm ’ifi Ts«o « 

*rr?i5rtc«i?i {vfl&i <*(1^ 

•titiT) ^ ^'Q?l <?Ff3r 

^*rhl (concept ) <?¥t!f ^ «)it(fr5 
•ftcn Sfl I C^ 0)^ ipfif 

c*fN Tt=r «rtn ^f5«. '=(^ i 

*#»*WTfcif?i Sira? '®if«^ 

srfsr^-spr-ijf^'^ ve srm-^m i 
C6^l »R:4tB6 ««i I ?r^ 'Q (W^rhi 

I - <H%*rte? 0^^ ^ «rc'^ ^u^uftni 
eiNf^ *fu I 


♦ >rW ^ f%f^, ^1^l'ii-700 009 

4 
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^rrfN^ptfr f^<nt» 
R«t^ ‘^rfsT’Tt^’ 'art^sr^'t^jr 
c«npf qc?} ^itc^FT I 'Q 

^it«nrf’s '« HsT-effC^ csi^sttfsl^ 

>i’^^ ^rt^f^Rs f’^sstR c^ 'srfc®rh5^ 

^ ^tr® »ifaPE[ ^?F1 

^^c^=r, c^ ^FC’Sfu^^ ?itw- 

JTtasf^ *m^f^C!rtf! « 

'f f^^?r m\ ^aiMcw 'BRTf^n I f^!r ^ 

*1*^ «rft=T^c^ ^ >?^f«ni 

^rt^t5Tt^ ^ <sm^ ^1 ^'*r?J I 
c^it9f 511 (?i W.4 fft*ff%^ 

(?[ ^«f ?Kf^ ^ I c^’fsr 5ri ^1 

c«i^[pnr ^^Hts 

^ *nrr<'fwi i ^trt<-f^^ 
tK^Tfwt^i <RS5fHi ^ iK=i-«tfi:^ 

arvC^rff '®rarf^ iS\T^ *^1^1 ^- 

crtr^ I >K5f*rMif ^51 m ^ 
=1« 'Q *1^ I ^c^?i 

5JCW wm'S iSflTf^^ I* 

vfl&l 'Bt^l <Rt5Vl ^ 'sit^Till fN ^ 

c^r ^srww?( tfaor »psW?3r«^ (=*fTf^'« 

^•?ft) f^tn '« ’a^rf^sri’j, ‘iwfSni 

(abstraction) «tc?!t^ ^ 

'wit^c*i?r ^sm\^ 'SfMtT ^nt? I 

m I ‘JQ^ 3 ( non- 

_ knowledge )—^ I 

h®tf=l5F m ^ «R^lN 

^8105 5it*o mc^ (?i f^«Btcic 

«rt5pr^ to 8 ri I ^jf^. 

(“Rise of scientific philosophy"—Hans 
Keicbenbach) 


m ^ I Jftcif^ totw (ton ^ 
to •t®t^ *rton ♦tifKtom {(^ptnto 
^'« wto) ^®C3R tonc*i 
«i)TN nnito ^rtt^rfsnt? m n*fn-«rf«n 
wfii ’'Tto «rlton 

c^t !•• 

nin ntn^n (concept) 

ncntn^, ’«rfto—ncsic^ «rt^l i totm 

*ttn*ton ( complexes of 
sensations) ^ «t^nr ^ 'STtn 

I tnmfnn* ^ ni tonn «r®rf ^«rj 
5in^ (facts and perception ) 
ton <pfp{ cn^ I 

<£fi:ntn cnw ^fnntn ^tnto 

f%*ni nst<5Ffn«i n*^ 

( economic value ) ^<K ^to«R^ » 
n'ntn nKn^ Ff^ci^ cn harrto 
totw'»tn*nj ^f«n n*Ncmrn'«t%n fn^n^arfm* 
ton ^ntn (economic) n^3s- 

^ f^ m I ^mc^sn tonw ®st!r»it^^ 
ncn «qn n"n^ cn^ i (Mnf ntn*rTn 
nq ^ «Tte?i ^nnrtai nf^ntn 

*tnito nnj to ( direct, definite measure¬ 
ment operation ) n1 (?Fn*Prt3i tofn nc»|j^ 
’tN'cw ntw «rto wtntn ntcn* 
ncn Gedanken nfi’m I 
( Gedanken ) ntnl f^<n m\ W 

nfi ‘flnn c^ ntn*rtn ^rtn toto ^ 

^nr-nnc^pT tonjt^i i ntn, 

4i'»mtfr (positivist) ^ f%«Rjtn nf^ntn 


•#5jtn^ ^ (?tonton cnittn ton. 
srm, ton«fr, «to^cnm* 

cfcasn toni n1fl« ntw 
ton. nrt^ nc<i n^« »Kcsr ^ ^♦rfr^ 
^[toih-vfnntf« mnlw »r?l^ i 
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*ft?t (operationalist) —'St^rN wtu'asT^j 

I ^Ef (??1i:*l'ST- 

c^^ cn#fl Th? TO «t^, 

«Tf% 5l^opnrf^, n^i, 

’^sT, f^'e^ c^aRPP^ I 

csffro? <3 ^s(^OT®t?rf?r 

>r33i ^5?i ♦tr? «ii^«ti ^ Tl 

^rNiTtft (solipsistic) ^1 
^■n^i «r^ Tf’^CEi « c®f^ ^TOTfl 

I* 

«rtt=T^t^9 ^«f^i7t5{W3i ®rfc9i 

«pf|CT nc'^i^r, 

«}nf^3i «r(n *ffc*t c«tPF w ^ic^r 
'«rtC*T^T «Hbni ^• 

5>f%3i <2{«rt?r ^wt?i 5}^«i spcn^r i 

(?i 'srtt’T^t^csni 

f^'8' ^ ^ »(f?iiit*Rtctnj (Sit^ 

f^tt»r5CEf3i efa^fl (TStc^R I 

( subjective idealism ) 

'*41 'srt'^prtDf^i f^icirtf^ 

^®tf^ ^t4rt^ i 

4p®5i^ t5 

^jifrsM '-3^ *tti3[!T I ^ ^rh^ERlTf ST? *mt»f i 

*f5T~(?rWc5f^ 

I T3Tfc?4i cwttt 

cftWJTPPSirt^ <it!:3R '4^ 

f%^^i t%'«5? c?i1i:«fTOs^’T^T I >nrl^«rN^PF 
¥?IC»R I 'S^r^ftil 

3rfc<ij >!PT Off irte«f4i f^t% 

*^51^ fi^sTvp^rt? 'Q nf^^rh 

’TfcT?! ^tvs^ gprrcgit^l « f^*5n 
^ ^Oic? ^'ec^t*t—I 
a*virttC5t ^-OtOTTO^ atf^ 

^ ntoii ^ ’■rM*! ^ I 


c«rN5t!T?f4ra[9r5 w ?i<iri 

'®i^'€>’rhs «^rtc«f4f ^3f ^c?itf^^l 

^ ^csTsr, cn «rt’^^ WTt?j 

*ij|^ ^rrNiJi c«f^ *tc^ ’^t’fi 

^fif m.‘\ '®l1^5T^tt*r 1 

C5??i9!¥t3i ^fef-«t«rqF '®«rj»pnt?r 
21^^ I ^itc^ ^ 

’«rf^!T^t^ ^ fw” >jq5i^ 

^C4{ I 1931 ^tzs\ csf^i “c^^qs <(t4i*tt4r 

stjt*5i«TO?i«l^” ^ 

’*j3iC5i^ (?i 5ri=i»i-f^4ii:*t’? »Rra f^®tPr4i 

f%i'51» tfenst^ <*1^ m^nusii 's{a}\5jflji 
Tt?i c^pr-^isit-a i 

cWt^ ^W5t4i srs^i 1^ I 

waVn «?raj 5R TOi^ fii^'a *<rN^ \ 'srhwi 

^if? speculation <*Rf- 

^ abstraction f|JTtt^ Clff^ 
=?wii4i »pp <2(c»ir <?{t ’itfc’m 

ttaRcnt54j^l >r®t 'ipf sR i 

»rsT4i 

^ist^r I 

jrN^RTSitR 5 ??r:?i 

'iRt 

I 'siTSR •m^'^ «fR*n ^1 
concept <ii^ ^ c^ 

«tfR ^rli ^ ^ 'Q 

conccpt-«^ 'w:^ I ^ 

•«iR7t*rlt3| Iwisf ^1 I 

Rnf^^D'hf c^t^ ^41 '«rff^^l 

«Tf'lil 
Hfl 4Rt^i t w tii-tm 

* Where ia Scieiifie iomg^ ^ stIrt ^ 
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c»i^ concept'®^ TO 

(2jf®f^f^ sKsr I 
f^«RJt5W?r <2r®J^^tft »Kc^?i 

'Srf^^CST^ ^ ^Sf?! I if*f(^ 

•5jf^ f^sififtcini Rtro ^«ii 'STtcn^ ^371 

OTf I* STni?? 'smra*) 

«rr37tC6?i( f|a1^ 

^?i c^F^itfl 'srt^^itcs^i 'srf-ttsi \ 

m C«(C^ fsTC^C^ 

C5R ^t?i^ ^ 

=7scmwi c”»TO 

f%c5f3i I 

fH?^i c®W 
>i)t % 

( observable ) »rv«t)t'^i%’P 

( appearance ) Jm-NT®! ^^Jl* 
*tRvhl ^5W? ♦lfiffBt%®?^C5l?l 
fe¥?l'1 ^ sic-sr ?|Sir^^^T 'SfTs #1^ ^tcw «lRf- 
^f?l “esse esfc pericipi”*^ 

W C^t=( I 

dr®ipfC^v8 R^jf^ ^3! 

RR ^C»R C*f nfl*^ 'Q ’1^’P*! («r<K 

^'hs^t ) c«ii?p c^Pi 

^Iftlc?! <ilf^7I CTC® 'Sl'ilis ^5^ 

RFfeTJ '«rt’7t7l c»l^ 37CSf^ ^ 1^ I 

^Rv*! “i®!:-^ »j^t'2i^*ti R®t^cin7 TO 

tl^Sf sjt^TR 

«FC<IC?H I ^rf^7I«l ^RR <i?ri CTC® «Ttar 
'm^ ctsit RsrRi >fTt^ srt^, 
o RR «ti?« ^ 

^rfap^*! ^cusf I ‘ ■ 


m liw wm «ot*tt9 »ipi*s RwrHiTit RortR»l 
^RT-ilCSsH \ 'flsfRr 

f^R I ^srfiEt^T m ® 

^■jRj R^®Rnr ^ c«Ff<rt!rr ^ ^'sc^ 

'S(l^5T^#T wm ^®ph i 

'sprtif a?jl (free 
creation of human reason ) *5^1 viJTf t*ff C*r 
?inii:? <4^ apriori 

®*i ^ I oi^r JTcw 

’sifw '«('R^l ’^?;«i CT sm 

'®C'5?! «ft?!‘Tt®R77 5}TSltfn» 

^ c»f^t ^rtc^ CT Hprt«.«ri 'siRsrgRsr 
^Jf^’irsp c^ c«r®tr^^i Piir^ ^ 1 ^ 7 ^ 1 * 

^ ®TO ^P9rR^«f5f ’j'j(?p«ti?r TOJI 
^1 ^<Ctsr (c9ilc^sj-R«,TOt^ »rsc?ist?5)[ 
RR^«i ^^Ttf?) I 

JP21^ 'ii=7* 'Sli^ <5^) C?fR 

R’e(Cllt«R I 57tMl?f*i®tC^ RwtCSf 

( relativistic efiFect) 
%1C^ fNR ^ I W?iif «fRt*fJ JTRRT^ 
^=7 ^ ipsrNTO »CT »lfRc® I (?{* 

CTO c^ sfR'Tf^tn R^tsc^ 

5ttf%#i ^tft5t®i <rfpp *i,«R ®TO «iw 
^'911 «fCTit«f^ i 

•'At 5R:^t®t«t 

’PiteffwR CTO'S 5Piat I ’J’tR 

’iRT'Jc^i a RTJttl 'nUt9 RR 

Rnic^i?, mi^ fwlTs ^•t?i 

RR R^ TOc^ c»f«R[ oil >icTOtc^ 

I ^‘«lt<3 =7^C^ CTO?*f 

(?i ’rRwfR^t ^ns R^?i 

c«m*itar "if^ 

^tTO *rtai 'Bill ^»T c^ic® 'TOwisrhii 
Rcto^ vm nRp-rl^ « spitR^ 
mom I 





^ ^FWCT|ST CT ^tsrltfij c?^^l 

^ ^ I 'srWw «<’W R»m?r 

^1 i*ti?1 Ofg ci^C^tlJ 

®iftTr^cinj ^*mi i 'srt^^r'st^sr 

»pr f^t^ 'sjtst? df^«i 

'Si c?ic^ ^rs w 'stwt?, <2r®mtfic??i 

'st^nt*f I <?rts( 

*PC?l 5Tjt^ ?RC5R I 

CT *i)^ f^“tM ^ifi5?itw:?i?i "f 3f ^f^^iTfai c'R ^rf?!^ 
'St? *m c? 5r^<'st? c” ^s-mt3i c^t 

?5^i 51^? I 

rf^ •q-'.^ ?t51=!F«rt? '5i^?|«!^-'5 ( CS^tC^iq* 

), >i!?5fB 5?C5f?5§C5r? ( ) 

^ gst^ 'sifsl^w f^'S ^ilB I <i!? ei^rt? 

•i)?*-. ^l^'St^ niR »i'SJ (abso¬ 

lute truth ) “^iwt^ff^'srf?! 3 r 

Stc^i? m ^’ifl ?t? <21 r'® Sftf^^ 

Vi ^ ?t? 'ii?* srhi • »rsj 

( objective truth ) I ^T3t^ ?ft^ 

«fr?ltC5I1 'StC? '^t? 

=!r8?to <£rNtgj 1 
»prtc9it?^i ««m c2F5tf??! ^5jyi ?Ttnr?fet?i a 
'St? ’t5t?'5l, 

'Q I 

tfj'smtcjfir ^ «f?3i ^1^1 

f??“t •I'SC^? ^^Ftfi 

c4tcn^p?c^ c»rttr? «if^ 

«rN?1 w's tNj ^ a* (gtsj^^rfcf? 

isl^ ’rj< ^ ntc?=t ^ I 
^ f^sT'«*n<rN? 

(SictttI'® ^c?ci| tr'trNwt^i 

Jt«l?j'st??F fr^pt^ I 
m im\ *‘*iwt<t^’st? 


c?r«rc!p?i c?“f new -^newn i 
4^1 -st'smh^ I 

's^ c?’ntsflttf? ^tsRf-sjw 's^tjnnil'? f?3i1n 
'Q t#sFtcn? ^1 cnPi 

Si? ?t?«n c^'^ f«1% 

fSfc^c^ yi«^< f^a w?c'S‘Q ntcim fn i 
•SJ^JW^TflCSr?; ^^9^ 

‘-s)l c? f'sR <4^ ^^'(Si'sj^a 

t'ewe^n ^fi^^nc'5, ?r? ntnn-f^nw '»if%^ 
'at? ?ftC^ «{Wt'Sl'® I 

m nf?n? ist^cw’«rt^n'il^tn? ®tn's^ 
8 f?®tsr-Fr4n ?'s^ n’s? >PnCW 'sricntsni 

•p?! I fr%n? c^ ^f?«(t?tft— 

f^cw? ^nTt?n fnew^ we?e^n 
'»tc< I 'E(?'sr| i^tew ^f?5ct?tfl ?n? ni—■ 
c'si I frf^ 'S 'sraFtcti^ 

new cwtn 'ntntn ?t nw^f s'st'Q t%fn wc?R fn i 

sr-isttn %“i 

fn®tcn e^te^ fn^tnn 

'St? «r*it‘i I '®rtw?i nn? 
Hen? c^m fsfn nnni? i ?Jt?«i 
fnew, 'i^? ’tcnnnt? ewe^i? ntnt??>'si, %w? 
wc^nnt? ^f5®'st? 'nf^fsr«?%n'si 
Hn n^cw 'St? 'W'sr® 1^tn!N nentst? i 

Hn ?newi ^irn ^^ii'sn liivn 

^\ -St? nen^ 'n^f?nrwnw n? f^ie?s n'sj fHn 
fnf^e? ?tf%n we?, wen 'W^r® n*'fi< ^ 
tfMtn?i ^ ne^ 1 «q^i n^wt? c? nsj'st? 
^t^sfien nc?t55 Hn-?tf%w 'q 
?^? teif? new *4^ n^ fnwrtft? nf?®? 
fin ni <ii?•^ ^1 nf^wt? c? tiiwnlsi Hen? 
'srfentew^ ^?t^ eilwstntn tw’H 

-istft? 'ws'sn ns^ftc?? »iiwnn ^xtnnfB 
'wt^^t^cn? df's T^t?n n^ i nfi 

'ntentsj f^n? cm m ne? wt's?t? ^wt? 
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'^f^c?ra ^«n cm ^ 
cm «it*i?ii I 

C^ CT'«11 «CTC« 

Albert Einstein : 

Creative Autobiography 

Reply To Criticisms 

Physics And Reality 

Evolution of Physics 

On the Method of Theoretical 

Physics 

Maxwell’s Influence On the Evolu¬ 


tion of Ideas of Physical Reality 
Newton’s Mechanics and Its Influ* 
ence On The Development of 
Theoretical Physics 
Born—Einsrtein Letters 
A. Dridgeman— 

Einstein’s Theory And The Opera¬ 
tional Point of View 

Logic of Modern Physics 

P. Mach—• 

The Principle of Conservation of 

Work 




wt^ m*\ c^'sf 

c*it=n c’lc^ i 

^ 1% I 

^Ts «rhi'o ^?r'<3 i 

’pitw «{5t«tr5^ ^I’Tfsf 

CWH m ^ 

c^iWi 

I 5pit«r»c3ni Ktw uptn »n(t«r®3ipp 

c»(tv«i« "tPpt irNr® trr^r i 

cip^4tfi^ ^ifspTst^tvT «r?f^ 


m ^^-c?if-i 

c’tc^cw I tsin ^cini 

<2rhJ^ c-it^ri I m ct ^c’lrWTjsf^- 

®«wN «pc?j ui^«n 

C^tH ^*1 I ^srf^ *p?KS|^ CT ^ 
>p5j %rfw *ivtBf^cs?i 

^'e i inctni 
^c=ic^ ’I’ltst «JKtl c’lc^ 

jfirrwf^^ ipjtBf 5?rTTitn htf^ 

ulT^ “it»R ^rnrhu 

«i5pr«tv^CTW ^ «R»it«fhic«ra 

mf ’wes?! cm ’i^tw’Stfsr^ ct 

c^fn wt«r^ ^ ^ isrf^ i 

m CTtsi 

fnilm 1%!^ «r^ i 


*lft4 )f»!'St^ ^sf^WTOO 009 
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^ »rN1^«j *itc^ '®t^ ^'efll '®^ ^ «ttf% sj^ 


w=r’(c«f?f ’vtc!? 'm ^rfi^ 

\ wst ^*f« ^rtc? 1 

*R^ttw *!tMi^*r^ 

>pRts? ciic^ f^f^ ’fPR*rt’rtaf?i 
5t^ (?RtC9ra wot f^5( *!Mtll 
?lt^ <1^ I JR«i38?| 5l•^?p^ f%*v5Tl 

s||^ ^rtcwtsTC^ij ^^^ (?^ «jtft?i c^ 

^ *(7tHTTJf 

crT^f ^ wtc«nj '=ic=K^ 

*?rt^ srt 1 cw^sf^ cwtR'e w 
w:^of *nrt*if^ «{f^1x *p^5^^c^ -rlf^ 1 
^rsni *r^5rnjtf^*i 

ir<(ar^ CWtf9f« ^ *had himself taken 
part in the last few days of street 
fighting for the liberation of the 
city. The man who discovered, through 
his studies of neutron emission and 
chain reaction, some of the most 
important of the necessary pre¬ 
conditions for construction of the 
atom bomb used the most primitive 
form of bomb imaginable in defence 
of the barricades—‘Ordinary beet bottles 
filled with gasoline and fitted with 
fuses’.^ W 

5prf«ri38 4}r^? ^iK =¥c?iii 1 
«rf^ »ifiR 

^ 6tf^W «5ni Wf^ W 

fwi I f^wtfr 'srrNrtlJ 

'«rW^ ^ 

CT ‘iwsi'9 ^ ^ 

^Rober Jungk, Brighter than a 
thousand Suns p. 147 


\* («j: 41 )• 

^t«a ^ 0)5?^ «lt«ffiI«R5tC^ 

'sr#Hr 3R?[ I ^ 

Ff%i srt^ Vm 'srf^ 

m c^i 1945 »rtw ^*5f^ (^^^ 

^*rhr ^ f% I jpitTO^i!! am^firtsf 

•ilw *iwhi en t fk^^ 

fm 5f}f% ^ <sm ^'hi 

fwj ‘^^1 Thi -tt%' cgfip^ 

Wf^l C»ltta^ if1%5 lTt«tt?l ’^- 

^Srl ^1 ^SJtC?f VQ ClfpiflJ 

»nrtc^?j «(R=¥t*s*t f%%«r?( ^ftw 

^ I 

5rtf%^ -^fw '®tif *rs=ffe 

I ’rrs‘hi«f^ ’j'Wr? stfliri ^ 

9 

h« 'STj^^mifc^ 3Wart?i 
^ I 1948 srft®! ortiij fi!si ^*rtiR 
'SI# -I'yf'xt 5t>T 'll? I <?PFl73ra Tv^trfff^ 

I 1948-49-01 c«r? 

siipi wt^, 03 ?j ^3r®t 1929-OI?! tm 
% sri I C5^ ^{urtf^Rs ispif%?i 

OCT ^1 oi^nif5irt 

C«RtC?|»I ^eswg^ C¥Ht^ 

{fw. ^ )-^ ^rtc< om »i%f ^ 

w cwi^TR 

^ c«r«<ri 


mm « C 31VI 

^ ^ !*w^ #3P3R» 


326 

f^9f cw.^ '‘2ft? ’ft^ '^rtk^ 

I 

T5t^ »rfC^ <2f5t^ CfltC^P 
f^TBSt^ >I3rt«r'Q ^ f% I 

•ilWI ^BpT«® aj^ «ttf^ ‘'S[^’ C«(r? ^ 

<lt«?1ii ®r3i ^fsRf «[tat? I 

«rt?n 

5it5;w?i *(f^^ ’tft?? 'srW 

^^c?t ^11 'sicsfc^ 

jrt5!f»r^?-c^^5^Ttw?i ^ 3!if5r^- 

C«f^ JTv-SttCTl^l >lC9f t%ercf^ w I 

^?ir® *i?r«T- 

'®t?[ '8 

'STcf^ «t5« ^^i:«t?t*n^ »f^1^ 

^Cfl I 

«l5rffPF m] cntf^cnc^ -tt*T=r ’TJ’l^tR 
cFtc-^r cf^ic^^r, ^tsn-srt'^fw 

n^tC9 f%c@r?T, Ttf%^ 

'Q ^1-hS 

f^«t '®i*iK?i?i isW'a 

^ ^ Vila’s 

wft^ «tf^ 1^ I 

^rtfe ^*f«p«rrc??r <ii^ *f^&?Ftc^ ’rt^pi^t^tfl 
<lt^ I 1939 

jftcsT ort^tftii f^^«tf^?i^- 

irtf^=r »ni^^ *rhf‘ 
3rt«tf^?f cTt^l nirt^ or i 

m w 

^ ^OS KSiC? ^wt^ 

*CT 09^ f^C® ^rtf^ *T^PFt5|C^ 

^ c^ fnw '»rfe^fi( ^RPTI 

«rtc?f^ ^! c^t<( ws ?rt1%s? 

^tc^u cm ^ '*t3 


^C^PT I 

»it<fr?i*Nnw vm 

CT «lf^ 

Ti cfm ^«i »rr*R 

^ I -ii^ 5Tmt?i ’if^=?^c5ra <m\’ 

c^ 51^ 'fl’?* »prfc5rtFTl’ 

5?=I I 1949 sftCT ‘»prr«Rt»r <?R* «t^ 
’Pfi? c'«tC5?f 'iwrtw 
R»rtc’T =^5rt«r®^^i =?p 5! i 

^C*T?I '*<511^*1 05ti ^twfsft f^*ffc^ I 
5^T(t^-f%sitc=r 'Stu ®t5T I 

c»K^c3i »r*rt«r®jsi =w^ ^ Mil'll 
^ ’Ttcu ? «fst ^spf® 

'^t?! 

^ »rtsrtfw5?^ ^PT3l CT 

f% ?’ (*j: 23) '®*?tR Wt^!^ 

^C?(Cf=r CTVf^='P'®t^ 

•fi ^ 

c^ srWwi ^ ^ 1 

m—^ ^*1 

'sj*s[i5 ^ C^"~*PlfW®CS9 

«0 »l^<2iw» ^S^’Ttfl^ C*?t*( I 
*nTt«r®35 3r^*^f® c^t^ 

?ptsif^ ’'p? ^ I *p<t«T-fwt5T ^ ^^rtwi 
’Tt^ JTJITWI f^ft*t ^ ^ 

^^tC? ^srf%Tt^®tn *P?t*P*Cl 
fu I tfiRtfr *pitc«ra ^ 

»r*rt«r'rfc?!i frw i wroini 
'8«}c*ra^?ri 

w fro ’irt^’itft ^mhi '« 

«t(^ «3I I 
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^, 1978] 

>rfspralwfcs( f%§ »niteRi3ii 
«tf^rc^ ?rc?iiT fH 

1 5pTter 

♦tc’F ^ti?r5i 'sir^s^nf^ si^^cai 
«'c*rtfl® ^ c^t^T I 

^1?ni «R^canr sjTT^ora c^t^i 

^rg 'sRj'hf 

f^i:’% wt^ « 

5it^ I Jpqt^g y|if!?f 

*<t^®ri i%9i I 

t-g^tc-tfl csi^R-gj fhm fi^w 
^tc<i^ f^r I 5ic^ ^f^^lc»i?i 

«t‘<tiT Ref^l- 

»r®«T ^c^ic^’ {^:^i8) VI cv^lif 

'^USt '5^«^^t={R5VS R^tc-i?i fKVWV ^*tv-- 

fsr^ST STV I 
(iiJicvjo RsRr 

'a.'Rprfft v^sfi^ ^tfvv^ 

Tjsi ^^511’ (28) 

‘^Rfvtfl »rvtc«r5? *i"^v vt’sv'®! 

^t^=r§f^?i ^^tvj 1%T 1 

vs vjv^^ vRiu ^ 5r^ ^*fj 
^v*s ^®Ri ^1’ ("JJ 28 > 

«{wtvlc«?R ’Mtv vtR ^vtv 


CB^i cv wcs atf^ vtf^ »r*t# 
Rv'tRvj^v «iv^fvp'v ^rfvKsi—nil vjvttv 
Kffvvs®‘^tlj f-TC^V 5pt«? cvcw csrevtv 

C¥tV VSCV I Rsn cv Rfl^V^I ^1 
'®r(^t«T ^tv C5§1 =?CV ^1 cv asrRv^ CVrl^T 
vw Vlt^f^fid C^t'V VR3I ■Sfl I 
%^V afv'lf%> ^ tva?)- W 
^iv 1%| «mv5 ^11 g t vg f¥ v 

VtVTCV Rc^V 2|?l-|f%» R^r ^1 ?RC«T V5tv V^tC? 
'i^vti '»?^l?tcv viitv ^rtcv! i 

rt*flf^f5r,trv ^ as|TTff^’^ 

Mv'-^vi vvc® c-icvfe^v; i fvsR vc^ic^jj? - 
“T5lC?I?l ‘^tvlv ^P#*V C^ asTiVV* VI ’Itv, 
^1 ^s’lg ’ic«tjv vvN 'i<ii ’^Ni vn 

^l I JSfRcV'V JJJSI'SV <2|CVtefV ‘iiv> 

Q a^fv^cvv CVtVfsf 

’^*fef’1f^v &tR?tV ^sntc^v aslRt^^ 
^tRsffvvs r ( ^: 28) 

«ff^vr< ’Itf^fvvs VI ^tv asfV-tf^JV 
>i)<*s ^u vcvj ^Kvsj^ -^H ’^rv 

^<^I7’-U1?I I Vft%^ V^J 

^cv ^V* SiC®ICVi^ CVV V^cg ^^tv*! I 

sR^lsvs »TVtc®f «rrar n 

VI, ^V VVWV W3’( *|S 29 )-4?F«|| «rf^JT- 
gttv'-' -^rvcfcv I ( w ) 


5 



iti 


'BTfctsi f^csr^i »it*ic5r ^ 1:^1 

f5i§&c^?r 'K\o^u f5^i ^m\ 

•iiTv ^i?r ’ir?!^ fQFf% sjctft ^ 

^f%tiJ «PC? C^nC^R 

’fi 5]^5T Cfffec^?!l C«fC=^ ^t*ffV 1 

Rtnc^T ^ ^ ?f^?i 

MC?iR^«TC^C^ ^I '^R «?t5Tfl 

c^i^ I ^*151 ^rst^ ’I# CT ^ 
^•f'« ^ J»1 I 

Ui^ <Rw 

^>1 ^ to (srt&iR^tsT ^mwH 
f^l ’flttoia^ (1564—1642) =^eic« C’lC^ 
t^P^ tot#R ^ <2i?tf5?i 

*tot!( c<tc«R I isr^R-fcapi 9tf^ 

*lfhf|-M^t^f '£t^R ’it^lST'Q 
1|C«J C^siTfi^ CS0lf^®r[ft &toF c^-^ 
(1546—1601) '•iU Rtc^ m I 

-3t^*W3R ’l^'. W 

'sftsitc'f^ *n c«ftoci5^ 1 

«t«n f^?i c2p®^f^^ niR^i*rf^ 

•res ^«i*f 5JPJ ^<i ^4i9rfjR?i 

^ ^cu tofic^R I 
’ifl cs^i^i «rt?i'e #) ^rlR'iPni’tc? 

I qJ5 to ^0 I Rgrr® ^- 

’rttoJ 'sr^-^’fai »r«fCTii Wr 
^tto I ^ 

^rf^^fsi^ ff »i I 

C«rf^»»tfl (1571-1630) ^^ti?Ffsi 

* 115 ^ fito ^ ^|rc?lf|c«l^ ! fetoFt^r 
^«o ^ tore ^®rtc^«pcni ^ 


to *?i:^ 5tn to> ' f% 
toll ww CT ’rptc# to# ’?3i (3RI ^t?{ 

*ic«r *?i::^ Fluto 

; i? y!)# Rfto (focus) 

'«it?:^ I 

^^31# m «}« >5r?- 

5t?ito ^nfsnc«r ^^ci? 
tol (?P^R fR? 5}^ (force) ^1 

to cww, ^1 to'N 
(^51, to5lc?|?j 

*ipj(R^ I 

'W[ ^"T'C^t wi I to c^ 

w(f^, (.^^,9itff, ’irt^t^a-n ^ cmc^^ I 

ism to ^stto ^< iito 

aftn ^ *t?[ f^fR Oj^ #5^ f^C?[fe®R 1 

to W5T=?, to?i «t!^f5 ^ <srto 
wm «r[^«t #n:*ii?^?i ?iw 

CTN 1^51 I Rto«i ^ #?l 

»I»>t5?nto vSR* 'ac??! 

I tol? =R ‘il^ C5lt« 

R-fifsn ^ ’til f%» C*fRf| 

Ri^^to’ftosif ui’»# i2r«fiR ^ ‘^ji^t»i r 
«rtoc«r?i («ito^) wm to 
fifto #*{« to 'sitCJ! f%I^CSf!l m 
«in?t, vw f% ctitihi tol ®1^C®sf I 
i£^ iiC«IC5R to I 

f^^?c*ni fto ^«i L»i| to’ to to 
m m\ to «itto!^ • 

«tii «rto*"t’ to« *it?f 
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1978 J i 


^ I 1915 »rfC8i f^fsf (?r *Ttsff^«i 

^fC«lf^''?P3t^l’f 'St^i 

r®a «rh{«ri w \ f® ^ 

'<m «rcsT t%g c^ i 

'»rt3nf wen c^ i cn^ 
ent^p^ c^, 

^ I 'St?f ^r® ^- 

(?! ^ 5T3ji^1 (Sffff I cnCT 

«rar«T’!j ^ cn^cani Hi «RRifl ®t?i n«t m ' 
'sret'^ cn^tzra ( ) 1nc-m 

sfc®^ i? 'sten ne?i i 

^f?|I^et sjrac^ c!i-^?ri ^<f!l c^i{ I 

3 jffft^ii 

>iPffB Htts ‘The 

Umvecae and Dr. Einsteiu 
Lincoln Barnett, Hm^y ^jcsf 

’rl-? e'l# c&C‘i ^e^-cn-^^l 'ini 

>if^c?f5T cn9iC5 I nfc-i^ 

'®5I1 C**!!:?!? ^iPFSH" c-il-^ 5 Vf<1C^ C»fe!l f^f^fC^^r, 
wfilfB c^i ^g-fng ^1 f^fn s^tesT*( m I ’rt''i(cnnf& 
sTf^wi c«ic^ "^rf^cn 

v£jf?^-'ef?^F ¥?Kn '®n^f 

CT, vTFF ‘?f4?f’ WE’l^fSi?? 

'srM*! wee I Inf^ i? cee^fB’i 

«vice nen «r(een f^r^r 

nt^tn TO fne*in to^ 

^ '5ti?T I 5r?t^ »me^ ^eif 

c»iw sfrujc^ ^1 

arN *se«en n^cT»Hf i 

(Witf^^rt^ nt=n ^wstH 
fnTO TOn ’ftet^pife %H 

3fCW CTO Tfsic® I 

'iWar isJcw gfta snen Ffiif^caF 
CTO *flnsf5 cfni Tin i 

«}% nn cnc^ Ri&l to «(tc»t i 

^rtnji nt'«it c’in vspfi to ^ 


^ TO ^fTOn cn 
"?c<Ri TOWfl cTO siw CTO 'Bitesit ’Jfntics 
«rf»r?i *TO %'<' cic^ ^1en; «p®5?l 
4tTO f®f% 'SHF TO ^1 nenfeenn ^ to nf>- 

ipte® m\f^ ?c?!ce I ^ cnc^ 

(?i nt3?ii cwr^l nfln'nf FTCW 

I 

R^i?!T ^enf^wsf, ^^15 Hn ntfrtpstw 
Res') WC5T ^1 5i?ici ciunt^ tTc?? i cTOr 
nc'^i c^5i qfCB^ ^1 <5}tn]1 wta Wdsr t%R 
&)St?f TOfeen-r I 

«fc^een, c^l^r -rs »iif5inc<i)^ «jTO i 

t\i M^y &t?r vjq^ ^fKR H'n I m »l?5TOntC»^ 

*)te6^ I ^(t’llc'ra ^tce ’Jcn ^cee =rl i TO 

^fet^infe c’fii 
ste*^ ^\c5ice (<i<4*®1<2iln ) cHCfiHtc^ wn* 
TO Tiiw I 

c^i^, ^ifsTlltcmr Rl^cnif 

TO5?rw ’^C^J Rwee liPFni 
«NC'!7 ?n ?e^ I "iRSp-it-^ 5 iTO^ cn'sj, 
t^c<R( nf® ^fcsitFi nstewfe 

CTO! C5pl «}C^ I 

cKFi'3 ^’11, TO-TO Tnc^ TOtew ne 
Rcs« *<ttjTO TOt® CTO Rmtenn 

$fTOcn ’ptii ®cj{ee'^ i 

CTO ilp5 

'•.RR TO n^cn^i TO '®ic^ 

TOfe^!, "sjt^l. nTO cTOt^i vif® TO TO 
c??^ ” 

fifcafron, ‘‘^i^fs wi TOent^ cTOe^^i 

(sphere) ^nn TO 'enH Cn WtTOB^ 
ntca sn cn TO nn ^Rfi I ^ TORlsf c^r, 
'«(tf5f ^ CTO V I TOR wt 

(??f^ cncTOn Rsfl wrt% ^ 

«itw R®rti^?ii nro 

fneat^ TO csc^in R, nn f&Rcf 

fTOc*ic^ I 



t%«f^ 


njft^f^si <£(^1 '®i¥»ii^^ 

taW^ I 'sftof 'tt? 

C*R^ 

^ m ^®!T«rf^ ^tC«Rl ^W7 C^t^jfB (7?15^ 

^t^^tf^tvs <;lli| C^f ?Pt^ ypliKK 
^ ^C!T «o ^5frfn^ 

csrfc’i^i «3[5i^-t!:^i »iTr!%^ ^?il 
(?# ^ ^tc»rf^''®t^<.f^1 «n *r51- 

^csy?|s^ 'iOF^ I 

f^^il 'srrc^rtH't?! 

«rt^tc9f 'STfc^rf?! JTSfi;^ 'sitc^l^’ri 

?rt^ I ^c^ii wi 

w ^T4^t?f »rc5i I >5(tc5rt?i 
«£t^^ (?rf4 c*r^ *it5 w c^Pt i 

0(C^ ’Tjf^FN ( interference \ 

( diffraction ) stfsfTThl Oi ^’^*[ (?T5[, 

^ ^?i9r hA <?t 'srfe^ I 

«it^tn «rto?rh!i ^'^ «fH *tt«iil =?t^ w 

^■^^ 4>^f6 ®ii»l3r, 5it?i 

(PT’t 'Sftc^lt^ “nf^C^C^iil I 'i!^ 

*i^ '^n ^ »i"n4- ) 

(v) I 

wi 'srtcsrr^-’?f4«Fti? -if^* E 

P 

E«hv ^iiTs p- — } b-trfclfil 


cVtf4^ \45r eq?Tt ^ ctN- 

'srft=I^l^=r »i*4Jt^g ^5!^*! ^1 -‘^ ^tl^Fttl 
fiv*m ^tsi?p?i«i ^?ii CT#!? I 

sitTO f^f%^c«r^i »pp ^tc4ii 

interaction ) sijlj, ’ilt?! 

<?Ftfe5r ^tsi^ -if^ 

’tifH^l 3|c>0 ntK 

^•v C>i^5? Citf^ i 

<il^ '-qt^Cil C?Tf^CT 

^us <!rtc^ oq^t ^^rsr t£i!aRrfc5f 
‘■pc&i^c5r«p§¥ uKip^ ^1 tK'g| e}C5# 

?IC5J I CfljiCG[ ^C5}?|f^^f CTt&W?I 

“|f%5 sj^cj ytc^<3 nfftdij 

5i"pra 5f« aftsj—-iit 

*PC^t^C5f^@^ I 

9171?:*?^ c^ ^srN'-^il^i (snje| 

^ ^ -JR* c*rf^Gi 

'S(tc^ 1 cqfs '•rtcsrf^-'sf^^i I 

<43^ t(^i:«ri3 

»Tt5{ 

( nuclear photo-effect) I ui^ 'Sllapit? 

c^m “if^ c^Fca c*ft% 
mm% 4 

«rsn c4f^c?i ^ 1 

^silwf^'llw *t?rc^ oqi?r •tt^esj 

cwf* o«^ c^^fm ^ 


*»rW ^linr, ^^^1^1*700 009 
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19781 fm \« rnjtwm^ 


c’lf^ f^\ ^?ii «rt^ I ^fi 

^ 3{CS(T 

c^ «rrw, 

<i3^ «f55rrt.^ cm *H'Ni^ 

<ii^ C«fCaif 5tf^f^C=^ 

^«1 I ^CspPtc^ 
f^far® cs^cs^ f^®=1 ( potential ) 

^1 I 


o 



C^CJgil (potential field) ^icso 

C’«fC^ f^r®^ (potential 

eneragy) C^ nc^ ^- 

^ ^1 C»HtC=f1 I 

f^'S W.H] <ij=^f5 ‘i)^i 

vi)®tc^ «frc=f sri 1 »itr?i ^^n- 

*Ttf“t mu I cmic^ 

FTgffc^u *ra>rft?i 1 

^’f?i '^rfc^ ^ I 

\ <2f51W^ 

'^m m] rnrfc^ 'srftf 

*m\x ai*i‘s «rta5 1 

'^«fj ^OT^p^csni C¥t5^ ^ 

»pp <2if^^i ‘ill 

^?C9i (?pl5(fis c^ *1%*^ ^ ^icm 
»ii ^tcsi' '®T<s <3N1 *m m 1 ^ ^*nr^ 
cw wi cm I 


»r^ 5 ttNj 1 cT^fi^ 'Bitc’t *1^18 
f^c-R ^^^i:«f?r m *tf%f5^ «n:^t«R \ 

(i) c^ff^--(f^ «5T—’Rrs(t‘3(?i mi Rf%a 

^cg I i2ff%fi» 5T^cwf 

c«ift sp'®«f?f ’if'Nsr® *i\m 

^tc^ I ^rf? «t‘^l3it?( 

?j*^CiT?r (distribution) l^^t^tC^I 
vt?f, ofti jq-N t%5ir i1%^ cm 
I2(f^f5 ’^c?! ^c?l^^csni «tt^1 ’TB*? 

fnc-R 'sc?!^ nn c*«^ 

^tC6? STl I 
^?| 'S(t‘'S['Q Wt 

cff^n ^it?! 'sf'F I '5(51 '®t^’(l3rt^ <'^ f^Cin 


>0k '®WCT5I^ 



MTk-^'^«Tl!lir5r 


^5(51 'sfn^jajtv ^tfFlu 

’I'st^ifi 1 


|i:<5(^t=r vft^pt^j 'sic# 

^ I ^^rjft^r ^31 -tf^»r**t9 ^ 

'«(^»fc^ ifjPIt c«lf^f 
-tf%jj{»^g mi sstt?Pt?» 

^ I ^ mii splif 

(ii) tc»!^ 

w c^ c«!%^( «rt5n. c»i cm 

^v«f; H^lm I 

m nm% C5ll 

to <;8r5r,ff«jt^:|; .W% <4=^181%^ 



-tf^^ d?c^ 

'srW *r®’i ^ 5(1— 

5rr*i r}^ i 

^mU ^ ^?tcsf?f c*i 
♦upsi v5t? «^. '^'ar?!-^ 'ii?( «tf^f6 'srtcsit^ 
?F«ft^ ?f1 C>(^t l >C=n> hv I «i(^ -it^ hv-?l 

^tw '€’Slt^-^v«ltR1I ^tc^ 'srt?l 
?itf% -itw c^Rici*«rr*tl 

Til c=Tf^C 9 ^»itij *K«f »n:^ ?tf^»tf^ 

cTiftlc^ I 



^t^C?l C'nc^ “!f^ ’{tt^ ^1^^ 

C’^C^ C*tr® ^c®! CTlt C'Sjf^^ “if^ 

{E«-E/H^i »iTf=r5CTs ^ i 
c^fliM 'srW ^ I 
(E«-E/)“.!i. eji ^ *tf^ 

^5f1 (work function) I 

hy-ej*4-£tinrt4f 

CT^rtCsi efS-►'«Trt^-TPtt-lts| 

Eiw«-»»lC^t55 ’rt^f%' 

CTflw '»rW^ ’m 



ra ^ ,1 <?t ^ 

nkJW ^ ^ I 


fSRt '#t?l 

c^wi ^ \ 

(i) ntft’^' c^tc^ OTltc?[ '«i'W Tfiili-^csrTp^sf^ 

5pmn CTPt «jt<ff^^ CT’t f%^ ^c?('®ttc«rt?i 

(ii) sK^l'^^lcsn? 

Sft.'sfjtc^sp f%?l55«t I 

^Ul c-rfR® ^ceig -c^f^a*'«tt»i1 

tC5i«FtC=T^ *1*^11 ’TTtlJ’ltfW I 

(iii) <2(f^f5 n?tc<^ cmut 

^artt^Ttff vi;?|rf5 fsTfSil f^CB 

cTfi^c^ni 

to ^*11 =f^i I 

?Eiic^^?tos flfi?Ptc?it^ I 

'srW?i <2if%f5 'srfc5it^-^*ft^ Ti (?fto^ 

-if^^i f^ai ^ir?f CT »^^’«^]^ 

^ f^t?i C'^t%i1*&t^ 

I c^W^n 

^iMf^t*!, TpRi^Tltsf, fsifeRl^ ’ttC^ 

ispfiS c*if^ 

'Sit*?!?! C*Fsit*lW?l ’IMt’l—(crystalline 
semiconductoi; *l1 (die-electtic) 

^1^5 'srtC<?|t?P‘*lf%'-iCT 

*lf?l^^5Wt^?! ’Ts^fTl ^ I *®rt5«^t?P- 

fa?^t?( ^ f^*F 

opTx f%wr?i cm® 

^cfwww ^ c*ft:? I ^ ^ 'sitf^ip® 

f^t?l ^ ^ • ^pl^* 

«tPli:*ft’i Tsilisstt*? ^SfC|(; 

ftc^ '*wi ^ * 
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1899 »rtm ^l, 

^ c«f. cw. &?i>R 

f*f. <?>jsTt^ '»rr9it»fi 'srfsriwt^tw 

CT«^*ttc?ra c^ •tfl’fi 
to CH13H ’srtcsn >m m 

^tNff ^*n mz^ 

C^f^C?i I »ff?r ^ 'SfsOt^’F C5Ht!& ‘il^^ 

5tf%C^ I 1902 
mc?l C?«fCSl5T « ^ 
c^^i ^c?it?i ^c?j !Ti I 

«rtC9ltfB sptf C^CSF (7f5\t5I C^ 

c^j’t ^9. 'srtc^rlfi; ?ir? aw-f ( 5^(31 

'5rtc5!t?i ^ 5t»i ^T^ifi *!c^« 

tc5T^^i:^nf ac’Hi c^t^ *if5^5T ^11 

^<3 -i)^ f«f^ *jc«f m'sf 

sm W 8 IH c^ ^#c=T3i ^rtc^it^i 
^#l3PBi ft*! *pr 5CT ^itc6^ I 

fm ^ ^t^«l '®'^'8 f^SSt^OT 

c^ fm I \53i9njcn 

^nn *nrr*rr^ ^11 

c^ ^1 c^tcif ^Dswfsf 
I € =^1 j<T^ 

c^f^ «rfc3i nm 

^'Ti ^1 '^^t9rn!i »K9f 

C^3| C^t=f *1"^’‘itWJ ■JTl C^ ? 
^ii‘(£W «rfif'« ^j^sf ff5i*i ^ I 'srt’Tta 

*w«f«i «(C3i »rt^ ^1 ^ c^c^CTf^t 
^rtcsrtr® c^ f^c^j ^ c«ic^ 
^ 5n, »(t^^«rDa 

««^nti3ra «rte9fi ^ 1 

artosrN-«t^^ %? «P*f 

^ ‘WfS t%?<l'« »!^rN1^ *1^ 


^ C*J<& *f¥ ^ 

mz^ nt 1 ’®?i«^- 

“tf%^ f%c^ «tfl*vi 

«FC3«:i§^ -iFTN ?F3i f^»itc^ *\im\ c^ 

*c^ *ic^ »t^ 1 ^ 

'^fS ^?icflf, f%i ^t’tJrtarl ^ 

51CtfB6 <if%sit*i 5?^ ?u 
c«*tc^ '®^ic«r r <At 

jj«*j'4 af^ ^ 

♦rf«3ri jfi \ ^c^ni ^ fwa 

^nz^^ toll ^toij ^tWji 

w to fi^ 

=ra, ^Tfc5i-#lc^ »S3i f)^ 

^jNjt^ <1t'€?rl TN, to ^CfliTJ f?5^s *T? \ 
w^?i Rto?:«r?i Hi to totfr srtw« 
w to f^ 5?3itoH I to m'H 
to ^^4 toti flc^pi titn-?i9jf%«rtir 
(thermodynamics) “it^: '^1T^ to 

»5IS51 F?J3l mt??ni 

ifif^-ii^u "^caj «pi*n4j 5¥«rm »ic^ls5 

*11 ^ Kt^^rtw 

^C3i5( f4 I to f^to 
^4 to tol^ 

grr^fsf I w totfr *fto?i 

^ {f^toci^ ^ 

h(M to to?f*ttisi m ) to tto 
to <2^stf^^ I 'sjii^to wto to1?r 
5it^*rj hM cto 

c5^ ^iif|c»i5» I ^*it? totfr ^ 

^ «ft^i*rt *i^?3iif I 1900 

to to c^ to® Itofl to ^ 
<ij^ ^ tot^ CT to 

wI to 
^ ^ ^»K9R 0 “-tto 'Q omi 
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^«I1^ v«^^«fti 

■rf^ "if^ w^ ^ 

5f11 f^ '«rp'0c^ *rtw?i 

^t5[ 0)^ ^«lt<VfC^ »R<ST orWcsH I 

^ini 5WS ^ 

=5^«1^5tc^ snt<(7l I ’i^ «rt^ 

f%C«R:4' frotf^ ^?IC5R ^ 

'®W to 

?rtos (“1% ■ftr’^?i 

^fl^, to ’T’T 

to (Trfsftw^^jtc^nf •ii^ 
wt’i’P tft? «rr^ jff ’fRf 
«ttoi C5^i ^9to^, to %izm 
to <?i ^ ^ to=( I 

^5i[^ totiff^ fiftot^i ^tc«f ^ 

f^c^toR I 'si'ot’t^ 

to tot^ I ntcf?r s(t?[*n 

«f$t 'ssi^l^^ 1^®t^ 

^C3T?5 ’fJTC^'Q f^fir «jl>ttf?'l^to ei’FJ 
^utoR I ^ ^ »^^'«{Jtw?[ ^tc^itc^ sijt^ji 
^ c?«ftc9H c^ f^to*ic5p ^«rhi ’Rf& 


itor«» (3m^,7«[ip«m 

JHRW'e ^ ^ I «Tto* 

>115^ to?ic*r?i 

*rfii*to ‘«rte5rt^''35totorN’ ’fTWitur 
?tof srWt:^ 1 1905 »to «rto^to 
CT Kl^ •rtt^ to CT '^i ^ 
wi «rtr®rhf-^‘ft?i »mir ’rfw i 

^ "(to 

to tflc*? w <«# *ft^ c*ttf^« 

^ Kto ^^5 c^ c^4 ^ 

to *rr« ^ TO « 

(?rt*f ’ff^c^’f ^(hv —ej*)-^^ ^Tsit^, 
<7T«{tiR v-^'«rt’tto flto ‘ATn 

^C5!5?|c=r^ ^’nd c^ito 

'5rt*it?i *i7to I '^^fs 
c?[to ’®rhThi ’sfcsj «tt?t^^[ *tt^ 

^if? 'BTf^to ^csrN'-’ptota “ito cm 
c^Pt ^ ^srtr^fR ^ 

^ 'STt^n WT ’T?! «(t*tto 

'srtcsrf^i "tf^®. «5t^-^*“it5f i£i^*s p[if® ^?if- 

?tf^*tto^ toi 

<Tft'>FNt!;^ Pi to *(t^ •tll’^1 

1912 m c>m 1916 »rtC5i?i 
in:»fr 'si’Ot^PF 

sfcs c^tR®j »i*irtfto *?! 
1922 »ltC5I I 


f^iSrf^ 

‘wR « toR’-^ it?fft? ’Tx’^fJH (1978) msr *ttMl® »r®I-*!Wl, 

^TOtx m ^651 am to 'Q Pto’-'ii^ r[^ () '*Hto ^'e’sit Ttfsfl’s I «m 

20p*r ^tc1?( ( 1978) irc«a »ftoc 4 n? to (Pr-23, ^I'hn t!&, 

^fl^wN-Too 006) ntei m i 


9 T 9 * ¥ l ft 
to 41 torn 


X 





hfSan:?? fi^t?j sitmn 

Rr-t^ 38Jt^ I -ars^Rj ^ ^f^ara?} ^ 

'^&srl I Rsi ^ ’f^?! fp^i I 

'®r5if fl<i!:5Ritf^ ^fiprtsfJT 

^1 iSfRPC’JlBfiJ OlfS ^ 

jf-i^sf « jjKir ■sTifi R®f5Tl%^^ 

fwtifW? w ’^f^'^rli «ff^«fi « ^=15!^^!:^ 
r^nic*t'<i' c5ik 
Rpr^ ^1 ^ I 

^<R®1 ^51 Rwf^, irtu 

'fR'fi ’iRirttn^f ^n? TfRf^ upf-s 
'9 tfrf^wfofir «rf?rR ^RRr^ tot ^*51 
^«T1 CTC15 ntei ■^^R'sri lOT wirsnr 

>rt«fc^ I ^Siiri '»r^wi ’^-’f 
w Rct SRI 5Tjt«fri 

C^tCJSR ’SP5*f^ »lCf JJt^rsj^ C?fC^I K3T 

%*f ^ ^Uftwrfr 

■iffs?:^ #!R?r ^wR^f 

*r®t^ c«r«fi Rc^r *t^ itflRf ’iRisfsr 
^rhWTt I , 

fulfill ^ Rrm f%?i»R «tc5^t^f vm 
%f5^r'p»icf *ifK'‘R»tcsr ■^Ki-anKti 
«tf^ ‘ipiFtfW ^5Rt3Ft» I ^ 
mt^W I CT <rf^ Sflar 

»(t!rtl '0 ’TlCW ^ 1%f% 


^ ^ns!t3 ^t9?| Ttc^ 

’TTtiii i w n«rt<'R'stg ^ ■spT ^ sri ^Rnftfc^p 
t*c^ c^n m I 

«j«<m *iJi«2f ^^R'srfi:^ 
csli ^?r i 'tfi 
n?sf® ^1 a\R^ 'ft^*ff— 

(i) -^sjR^r® ‘flir, (»> 'iv^ Si- 

5IW ft<r-Ri'«l, (iij; »?iR*5if i 

»fjt^fij*ri fe^Rt*i "t^Nl *\m R®t#i 
^ R>irc5T I 

’m »rWwj if?-§<iirc^?i 
R|%s 0 ^R^i, “rf^ii R®r»i 

uiTs<2rR*r:(< *rrR**('R*fR 

’fra ^f|sr I Ri ^ sratR'if 

Rss^fRl ^5fi Rjh!^ Rfsg 

^ I Rr^^rR ^afTtcif?i 'ijtJ? 

I ^rfcsrl ^ tb 

I =gt5( 'Sft’fR 5irl 

^si^ ?f>(jji c'*tc^ nsi ^ Tfsoc^f 15 ^ 

^'^c»r?r »pirR, 0 <£fRy»r5?c«f?i 1 

^=gc?«flf?9r ^r?i ’iRr jr^, 5jtRfsR, 
»r*pr45r <£t^?f^ ’TJt«f7tc^i 
<2 r 1W 'srfcsfR ^sigFgrr? ^tNti 

nt'sui ’tR I cipcsm 0 *tfRFl ^’TtDni 

m f?C5i0 ersR C^=? 

R®rf^ft?ri ^ ^ ’fim^fST n\ I 

ai^n?( ^ 0®?hl*tft< (field physics), 

sr^ ffTpii ’Jslt^Rwr 

c#c*f ^9} irnn'eCT*?, 0 wMm 


♦csitm .1942) ^*P!^ «w '»(1^*|I1^W vRUprtf 



336 




I sftCfCTT 

aiJit*! CT ws ~n«ffc=(?i 

ifCsfl ^ 5 % cmajn '« 

c^?p cf 3 j *t?r^?i 

c^f?«p ^?f? c^am^ ^csnr a^’rtf^^c'sr i%f|^ 
9 tf^r® < 2 fTrf^ I ^ ’tc^*ft'»rtoj 1888 1' 
\ 5 ^vG?hr^ ^ ^rrNrec^csTn 

«mt«i I f 5 ^»rh»tii 

=^sc?i% 9 r^ wt?rtc 51 ^ 'sjntTfsr 
epRjii '9 «ff««l 3 £f^t^ *TC«r '^«t ^ I 

' 8 (S{«'-q ?P^C^ 5 { 'Q f^*! CT 

<£}tfir|%^ 

t%^ 9 T I 1831 T* ^f^v 

< 2 nrf^ csrt^'fsi »T 5 rt=Tf^ 

^tcsR fl^t‘rt?rfc^ 

^ 11 * 01 :^ c*i ^ f 5 «t 
^c?i%^=r, *?jf?rtr 5 ii Ttnt^®c?ic 3 R 

^ ^’Tt'CR ^ 3 ^^ ^v 

C^fl I 

^ 5 } ^tc«n 'Q I cf«fi 

CJM ’tf®% ^«>-CF|^ C^ 

^ f%s^ ^ I c*f^ fw ^- 

fm\ ’?OTi fr^ 

Sifl ^ C*«(C^ ^ft?f 

^f5 c^tw c’fcsjn^ ^ I ’n^l^ c^® ^f5 

«tCTtiTJl f 2 [^k^ ’Jp;?! TtH 

C*tsi \ 

i»w=ni *tfhFt?r cm (?m 
nftw c®^ ^'Qil (M 
^ vmi c^ I c^nf^ w 
^f%*tf^ »CT <!it« mm I wr ’a^3rr-!f^, 
^ ifsHt vfmm '« ’TTWitf 

9 f|^-»?a{ WTif I 


C 31W1 7n mn 

<gj^ ^Jl m =rt I 

’wt’T nt®?rt m I 

^5c*R wi *m I *t?f'^fwi 

^ TOtC? I *4)^ 

^^?lf5 ?[9f I ^ ^ wt? 

5Tlt«frN C5I^rf%^^ ’ftfl' 

»j!}c^Tfi:3j totft m I 

^f% 5 *f 5 r^ ' 5 rfc*tf^?¥®tTf>f vii’vfiJ 

m I 3itOT «rrc9it?F-w 

^irl^i^CKSR csrfc?P^C53fl 3iintw:?i 

-«^3it?T ^ CT ^ ’Tl C^1^ 

^rr^fin 'wH?! ’m* ^ 

sfl^’it^ 'sn?5i*r ^itsocsr^Q 
'sfspt^j «itt^ I Rnfl'saFw ^5ij Tf? c^ 
■^5rf? « m f^«ft?i=f «ft®T««r*f^ m 

«2rM^=^ c5Ttra^<i.»i ?iint^ 

31^311 f^c»w 'srtc’tf^^^stm^ 

f <2ts{tf^^ ^ CT ^ 

^#1 (invariant) m I 

>9 v(f^ jFj^ni 9 ff^ f^?ic«i’»i 5 m I ^rfcsitsj 
Tff^n «rt3f »r5(^9f cn’fJi^nfl 3T^?i c^ fR^fru 
= 1^11 uPFfg TO 

^?[ (*rtr^ ^ C 31 C® ntei TO«ff^ ) m* 
'm V cm *(t*nit5i ^ m 

mo+E/c*; «iim E ^ 3^^ 

^^itn c c<?n I ‘ii c’^tc^ m 

^ CT fr^fTThr 33111 ^ mo iirhT 3jftw 

Hfv moC* < 4 ( 5 ^ TO 

^ 9 it^u I 

«rtc*tl^wf 4 tW 4 3 S»f 

^RtO?’fJt^9 9 lC*Ot, 1%1 

4^3Tlf54 'SfTf 3fjt^Jl^ I 4113 WfU 

9 94R # f%l ’iflRt^ ^ 4tl 
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^ «!jnrc^ «(t«fJOT, ^ I 

’ws 1^ CT, cjfhT '^srh: ^n 

c^ ^1 nm 

51? CT ’rafS ^ »ra5K?f*rhi w’TC’T 

9i^ *Fsi^c^?i ?rhj*} c*R I ^ 

«nt«rrhf c^cg Tt^l 

'STCT'rf^ I ’fTt1§lf%'« '« 

«r|^ ^tPii fl^ ^5il mm. (?f«rtc=r «rf^3i 

«ltf m ^^fSTStC^*! 5??ir3> 

^i?T, »rfc^ '®t?ii CT c^t^r w 

*r<ft<i^'5Jt^ <2ff^#5 c<if5 *i?t'#'st?f 

C*I^ 5f'Cl ^ ?n ?3^'6 51^1 I 

(7^ I 

trtwq -tf%?i a 'srtc^t^i »tf%^ 

5aR5Ft«B^ fl^Ttc^ m 

^?R I rsc^ iS{?Ftf-r5 CT, *\^T{\X 

RtKt?l I ^ ‘tf^^ 

ersin’T^Rtic'jfc^ ^1 *rf%^5p«n 

‘iK® *rf«^ c^ I (71 c^ 
*r?iRt*i:5 c^c^ «ip^ c«it&^ (^tcsr c*Jti^T 
'« ) ^Ttc^ (iprs C5F!fl?RsJ 

f^f%9 ?f’*pic^ >3:^51 5jf% 
vij^ fsrff^ nf%*^K?R I (R c^ ^ 
**tf^ 

^1 »FTt^’Wtt? ’^ttrt w 
»nji (TTfcsni *m\x ^'hR'GciicsR 

5?jt5(ji ^1 «rN TTi I 

'Q ^•rticd?! w 

»rtf^ ^ ^ ®‘3?»t^f9R| I 'flt 


m Tsm wm^ (ti c’^ w 

m c^c^?f ^ ^ 

^tfafc=f JTt^rR I m f^^5c#5i usil 

’tf^ 

=^?i‘i (7t5i ^rl 1 (7f*t-^5j!ii 

^•fsTl '«^«p (Tf'Q^II »r®^ FI ^li 

>i^Bfw|i:?r 5i3t^ i£i^ *r^t*(t5T 

^?IS( H 'SI-g^r^R 'Q caftalf^wtc?!?! ^iisr- 

jfsj? Q n^c«rf^^ 

f%1% f^^fs C«fC^ 

Flt^FC^R f^ I 

4"^ *rWi7ij c^t^it*^5i Fif^'sn 

5!^C% -^1 c^JT® ^ 1 ncsf 

5R1 ’IR', 4?pfB C>m G-(7» (TPt^ 

'^CFsfS 5T9I faRi I 

^^*95 ?fiw «tf%? 'mfa 1%f?^ ’(tcsr?! 

FI G (TFt^ 5ri I 

^^% C^W'^R R?{srtc^ (TT C^ f^sf 

( ^ Rlt^j: c«it^ ^«i1 ^t?i s(i) G cfcaRi 

’ttiR I (7s«ft^ 

RfaRt^ 4^ is^\ ^1 4^ ^<9 JT3(W 

^csfhr nf^siM »r5t«iT fiIft 

fen*t I ctr*t-«Ft5f JTtcnc^ 

»ttRr^ <2t^ 4^'3J799 ^CWW 

I w *tfl^ ^r^^rtfS 

<719 ^1 ^ ^ ^Ttci? 5fSt97^, ^»t>9Vg | 

'Q I 

mt I ^nf^FTht? •« 9'«rtT[c?9 
^*K9'« 'srt^FW cTl^mr 1 %% ^ «ft^ 's 
«tF5 »r®j ^ tf»g i?%wsRtr#9 
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infill fnitaT I 3iwi{ 7ir 

y . { '‘i *' 5 r T ‘ ' 

«f3Ti ^ (?i '6 if^ ^ ’*1% ’*9^ «tt?f^ 

c^pfiT wt^r «rt^f^ c’Tans^ ^f^w*f» w, 

*6 ^tCSTt^ Tf^ ’fBJ ’Tflt*! 
^t'?CT ^ I *tirf^f^?lt^ ’Tt^ cspt^ (?Ftllt*^ '®1'55! I vs^ 'sjfV® SJtCSTSf C*^ 

<^1 *}tCS€ ^ I 5(t?l*tt5 ST^ ’Wtsf ^[ffrqt5f I 


3ii5TT5i*t 31 w 78 4^ cwf “?rT5fc*f«RT ^ 

(1977) fsng 2f5i«pn«r m (!»f-23, 

^«pt^i- 700 006) ?{?r i 3T^c®f?i 2n«r^1i i 

W1 ®s 5rc«itWf »it?i 
s wf« '®ff) 


fit?|f^?f 5t|T*tr«f)T? 

^5fT^ 31w 78 t^¥T«r 6§i?i 5^' snK‘f “Wot *5i;^®- 

“TO*S fSfH OT«Fn*if ?ri5 (!^23, ^iTwr ?rT'^^ 

^TO-700 0006 ) I 5i?pcsi?i 2fT«l^ I 

Wis 

»in^1'« 


a1?RSTO*i <t 
^*if5?r 


h* 


(1) '5(%^t^S{ %®f?l ^ 

^t«tTf?i TO ^t?'C‘ic?i^“’i^ fro ^ 

X'^ ^1^ f^^5T 

I 

^tc^ c^sf, l^f% ^wi^r, ‘'=rff^ 

>r5jt ’tc? c^fl V cifc^^i ^mi c®ic^ 
^*n:?i ^55 I’ 

29-30-ifl«5 I 'sitC’lsiC^ ’Tito 

^nsrs cw ?^?fe5T^T, csc^jflcsiiT m 
‘!\f^ fe^R\?r ^ ^\ C^sf ? 

«fntv5 i^cTi «m ^sfc^iST—^f^t^tc-t^i w ^ r 

(2) sfsii ^rt^F, isi^m c^rf^F 

5?^^ jjc«f I '®t^c5T 

csTf^^ f^?f 

^ I ^1 xjt^F, c^rNS ^Tfc^itir 
9{f%C5 (3x10*®cm/sec) I 
«(tcsrf^‘^^FfC«F<3 '®t?i I 

■^rNl'C-niC*!?! SIT® 

'<t^CV5 Vl-f^ . ^-(;j;qs ^ , 

^ f% ? 

(3) '®?IW*^C=^ fl^til f^CSf 

5rtTO?i '«i!%^^ I 

<ira 5it>( ‘^’ I 4B m\m 

>Rt5r®tPT I 1881 

1887 >5^ f^®tfr 

^?ic«f m ^r8si1%5F 

^sttOi f% srI 'S{f%^ 

I ^ ♦rfl'’ft^ f%5f «rhi'Q ai#( 

fecw «rr^^ m im^Q 


30 #. f^.) «ltC*!t?l C=?15T 

«}^?f ’itm, *iwi c^t9 ciKl 

ift? (tiic#) i ^li’^t^ m'St 

njff<-f%grf^c^ f^t*tt?j ’fci 

I S (^1 Tl 

C^ 'srfCSftiJ ’tf^H 

CHt i ? 

( 4 ) e if 1*<{%45 ’iN^ 

^ ‘History 

of Mechanics’ ^\ ^C 9 i% 5 i^I, 

^15 m 

^cii I ■€ ^i?(j?pt^ '®(t*F^*t«?f5r5 

^Rfr cm. 

I ^ (action at a 

distance) »?fl ^ 5^1 ^t«f 

^(tn'ri f^c^ ^ om am =01 

0!i?^st[S ?1NC5I 5^ffC?F CTOil 

I C’FSRK’i 5F5H1 

’Ffl Wi* 

^^*tt 5 (, m ^^ri 

'®rf« TO ^ <HfTO 

TO ^\cm I ’nW-n ^t^5| 

« C5i\f^^, ^ =ra 'fpt* 'Q 

(fundamental) j C^Ft^f 
'Btc^r n?iTO fsr«ii% ^ i wn ^1 

«rr^ ^4lTO? ^«prl, ^’^'hrh # 

^ f% »PW *!rt^wy 5?^^- 


^fm f% '6 TO o<c^ ^tfl? 

♦cnt^t«n ^5i»itf9^isT, c*itS'*lf|ii, 24' ♦mil 
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«(if« mim 1 7n 


5Fi^ ^tHti 

f^C^r?! C«fC^ ’Tf'8?f1 C’tC5I'«, 

>nr2rr?j »pfts(t=r ^t'Q^il *rf9 i 
f%^i>5T <im 5in«3n sr^c^ '6?itf%^^ 

IWIsf I gw cm 

m c^t ^■sKira ftgs’hi 5Fc?i 

5?5ic5i5T, '4C^n’^=r 

fifcrsi (fT^, W8 

Rw 5t%u f?nii:^t--w <5t3^t^ 
Ffiito ’flcsTST «n:9i 

^CWC« »lf^ 

<£tt«(f^^ ?I9r (initial impulse) »l*?C«t 

dm f^C?lC^ I »R ^ 3lt55^ 

Wp5(^F 5tS?*Rgt’tT I 

^ ? 

(5) f^f5t?iH ’!i?tf^t?{, c*rtf^5i, ^f^* 

f^t^r, ?PR5^if5 *(t^ ^1 

^*t?i 'Brftgji c*i^ sft^ c'*ic^ 

1^ I 1872 %^-tm ^T®5tf^ 
C^tsrt^ CStolatov) 

Wen gtf® c*<e^ 'STfesfi (g^ ^^j- 
-si^ten '»f[^^ «mt»i ^C5H1c»iW, 

^ 1 a**! ’siicw 

^ig =rt I 'WW ^gW 

WJi fk^ ^ 
‘jjptn (gn ^ ^siteW ge®g 

^*Ri i (ggg, ^dwi wesr ^eig^ 

CT (gtif (g®^ 'sffOTi egwi^ 

m Wi I m w*i 1% ? 

(6) 1827 ggt^ gt^ Wr 


^f|if*Jg«t^ flfcn gitl f%| *wtWii;?t 
wgw ^ CH^esHi egt^Pif ujgtwt^g 
'© Tfl ’ft^ I (3i^«f5r 

^5^ ’5-g ^cg, gfte^'Q ^ ege^ gteg# f% 
^ -stf^ Wg I ‘J# 

tgwegs^ ‘gt^g ge^ri 

^gasjfg?? 3rf^-grfg«i gg’s ^ r 

(7) fg|%g«i gWifggs 

fg^egg g*f^ ^g (corpuscular theory), 
Wcggpig gsgni?, W Wgg gWt?. 
cj&gtcgg ^y ^egg gjtcg-^^’?ai— 
'imfg f% fgf%g«i ^g gjt«tn tgc'® 

gg< ? CTt^g gicwc^ cittg^ ntg ng 
ggi»t^ fg ^l%fg^ n ? fgfgg«i 

«raj egfg fijgtg fgfgg*! w f% ? *tggt^g 
fgf%g TOg gtsrtg ^resr fgfgfg®! 

^sTteW-ggegg brrW Wgtegg fng fg^ieg 
W1 gteg V 

(8) 'Bfgevsij ^1%g gg'^g fgf^ fittffgg 

g^g1g#!cg fg ‘ii^’^cg ggi w ? 
eggg, fWg ^fB g^ (Mgl gfg ^ff) 
CT fnegg gfgi Wg, ’iggt^g cg^cg 
^wgtg, c-sttBg, f^g ^ cg^ fnen 
gSft^ y ^gegrg egsarsg ^ g^gc^g cwsg— 
^fgeg fg ^iigg^g gxNJl g®g ? “t%cg cmgg 
gtgW ggi wg ^cgci^; Wjg 1% 

g^^g c*gajgc^ «rfg^i grgi g®g ? 

, 01 ^ gtg gge^ cgtg «i}ggg 
^grt^g W' cg\g «2tcgg 

gtf^fgg gitgrl or^gi *Jig 'Wn gg ^ i 
iijgtgci ^ -i^gt^g ‘iiggg fggteg gg» 
^gg rnigwtrg eg »ig ^rflflg ftgeg 
»4g ^e*tg ^*itcg w ggi n 

gfitsjgt^ 'tten^ t 

<g*rg ^gflt ^ 'Wge*! 
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«ic?itn- 

^ -sit^tef* 

P*l^, ?dt«(7 

^?i «i:*r?r mi^ 

4t^t*r ^f|5f ^ 'iPFfS 77 

^ I 

Hcst«Tt^ *K(:=r ; c^k^. ^fi^it^f, 

Ti^aRt^ ?pr5i *Tt^r®j^ Hfi 
fir^«i ^zm^. ’ttfrc^ 

<pc?R -Itfel >I•^fir1ft ^; 

f^»!{ 

^ mVS ’ItCTR } 

c^ tNpc^ ^ ^icsr ^1 
^51^5 ^1 ?ft«f f^*N^I ^tr^- 

(light houscH Fl^H *rr5[ 

‘‘lii’T c’^ic^Q 

«f?fc®?i *0li:5r3j C5(cay 

«ttc?is{, 

ujt ^Tf7(^ ^ ‘ipp ^5t^* 

im ?Ft^ 1 ^st^i 

^ ^ I '“ittl ^ ^ 

I ^ ^sflt^Cii?! f^1-«(tiiltf?l 
*f^< »rf«R« ’^C’T I r^ 

^ *[f^^ '»nK?i fRif^ 

'srto I ^ 

®t: «rtf^ ^C5fc^, *siH?#?r c=^f5 

—^5 ^1 ttW ’t^sf ^¥hl 

«tf^ »it>rtf^ m '«c^’ • 

*tTf<-t^wrsrPF «rl^llt=r 1%^ 'sr^*! 
«FW%»Isr? ^ ^ ^ LoopoU 

tnfeld-«iB[ <m\ 'Quest' cm «ft?, 

^cwr «i 

tN *w9 
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<<m ®twt<!^?rNi ’tc^i^thr ^tsRpp ^ 

’PTSRI 'sjf^ «tnrt«f^ f^ I 

^1 fa’s’ll 

’ift’ff^i’sri 'siJ^jt’i^l wNi 1^ ■sr? i 

♦tfrt<lf^?Jtc^ >i*N»(tn^rtwi c«ic5p f^a CTjc^f 
#tiwtsR:s??[ ^ 

*r!ic‘f?i ^t«r 

1 Hprf^i #fRarrf^4tc^7} mw 
^?FfB (?rWc5( ^c^sr ^tar 

I” 

W^lTJ Pf^ f^-t^ ^5Jl 

®rt!:^ I 1933-4 ’ft^t^rt^ 

^ 'sitcsjfl^Pta <m t^&c^ra f^'5(^®t9fGf 
^?t<-f^^5tPT7! C^ fIrSfJf, '59(51 

#tC^ C¥t^ 3Ft*I ^1 

cnfsRtr^ ^1 c^w« epical 's^’tw^*lt?i«R3J 
4^ ^=5pfl, 4^ 0*1 

1^5(1 ^ta«i ^^ic?ni wjf5 C’fc^ CTt^l 
Ttc^ I 4^^ 44 nfaj^Ta (?Tt4 4C»J 

^9(i:^, '*rfcnf5pp4t5?tcf=ii 
44f5 em I 471 br:? 3 'srf’Rtc^ 

jf^rf^-^^f oimi \z^ i 
w(=r» ‘C9(ttt&l ^tTi c^’ni =nj I ^ 
«(tf^ f4f ci^c4 ^«n 4f^ r 

m'5^ »rf^ (TRMtfl ®ta Infeld-4?l 

^TPlTl C^t5C=? ’ITltsK C^Tl ‘Evolu¬ 
tion of Physics'-—'Srt^a ^Tt^ ipj 
I Tit Tft^ i «rm I^Nfcsr 

C4W?( «tt4rt <f7l5€ ttk^ I ut ’?tf8 C»Ht? 

®tc4 sTfjrr^tw 4^rftc5i^ ( 

Tf^ %t7r «w.>it*ta[ fJjw %«st t 

C4t«r ffe347l 413 ^ ws, 13 44^1 

4t<(3 Wt f%«t*fl 
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wm ^ [ 31^ 


^C9r f^f% 

^ ^r3R I 'sf^ c?it%«nj 

«rt5pff c?«5t?i «rc3r f%f% wt^ c»H1c^ 
«rf*ju53| I 

Tcm ^fflfS %5 tt^?i ^tci 
t^fU ^arrfji^, «t^?i 5itTO (?f '5rtt5Jl^5l 
^f|9i, ^ ^ mi I 

19051 «mf5 %f, ‘i?cli%«}5^^?is 

^?i ’ftf^f^ ^>fN>ii,’ fl^r, ;5t^^fr?i 

’ff^ ^TThm <iW*N CtC^Rjfi % '®?19 
«iTrf^*f^®tc=ni mcm «(t5i*ri 

^s^35Wi?nf (On the Elec¬ 

trodynamics of moving bodies) 

I ysj^ f^^sni 

*r^mt«H ’#9) 'srtc^rhr «fff^ 'Q 

c^’t, ?r^^->pRi >rf#, 5r^^, 

pfiRtait? f^«r m, ^«rrc?ra o^i, mim 

'9 C^lf »CT *1^, =qC51 

c^rT^ 

ftrRl^ fW»}l % 1916 

vi^ 'swg «rt^« t^?i 

ff?i ’itior? *W-c^ 

Ht^*rrti ^ I u^^rfPT 

liRsfS C^*f1 fm* 'atppip 

^tng'6 ^ir=r ^f^sj r 

«iti3rl 'sif^'hi '5?i>r^5 c^ nftoC 

) nt»f cm I 


«r<t^ ’arrc^il ^ (c*Fftsr) Tff 

'SU -sCN «Jt8i <51 ^ I 

(?rN*n 

c^ ^ I ’{ijt^tci (?Ftsr n’s ^Pm 

5T^-t ^ ^<Ct^ I I 

m -^Ts ^5tC^ «?P! ^ 

>ij^fB c^ I aierrai «*f»r^ 

^its(R ^tt5[ ^tsi I 

I” 

■si^^t-t m i I 

I 5if?« ^ ?f«i=rf?f ^itW'G 

fjjlltfe ?IC5I ?}C=i ^ I 

srtHt^^t 's(tcnf*i'wNtw—^ '« “it%^ 
'^«!T®t?i (equivalence of mass & energy) 

^\ ^ “ff^* I Wf 

iifint??! WTI >r^l E«»mc*, 
(?i^c-!r, E-ft^, m-^, c-^itcsrN I 
aiiN CT f% m tosr ^ift^‘ff5 
c«fc?p c^t^l ’qtc?r—owF atN "[f^^ 
mim sp^csf 20 mf c^rtfS ^*r *rt'e?j 

cm Tfcfl I ^ flfB 5 iM 50 f%. 'Q. ^rtwti 

(^^) ^srr*i «r95'iPR 40 

ntf^ c^ ’Rf *tt^1 

’ETtc’i I ^ wt*ti 

-tfw wtm srWcsn c^ *tt5i. 

*c^t«ri’ %rc^'8 ^ ^icw Ent’ttcsri i 

( w ) 


4d^i (M tiflipri ^Irf^sipits a#Rt4 ^ f443. sm 

epsn tin c^fiMN mn, i»w srfm ftSr* i 



*®3t5r « 

1 ‘®1^ '<3 f^t^’ aft^ 51?118'00 i 

6t?i 9*00 I *rt^3j*f^ f?t: (?ftt’f ^ i 

2. 'Q f^t^’ C'sni*! ^ I f^®tH[ 
^t%Df3l 5tf1 ^tlw 19*C0 &W I 

3. (Slf^ 3rfCT3T aJt^ *Pf'g’t®fC*F 

<?ltC’f’ ^ i>ir:«fl =f] c^si ♦If^w 

^rWc® I 'iRj <1^1 <2}f^^ fm =ni -, ^ 

*rf«^ c^ 'ita I 

4. &t?pi, fFl^, f^^t^fcsni «rff% ^j#?, f^t-:r 23» ^tm 

fltersp^ tl^, ^^pfhsl'TOO 006 ((7Pt=f-55-0660 ) I C^t*l 

'sreiJTOti:^?! «n:gt^ ^ 10-30l?i c«rc^ 5 (-ifH^rt^i 2&i 

^Tf^3iC?P?I 51CW ^ I 

'^. fFfl<ir3I »I^?T^ '« ’TSITv’fll I 

553flJ? 


« W^tsr «ff^t?r csw^ctf^ '2rf^ fsrc?*f5f 

1. ‘®t5f « *{fe4t3i eRiilf^ (2}^-i3i 

od^i^r f^tF^ I f^^io TO '<3 

n^sR:gt«fT ^t3i ’^<^1 looo »fc^ 

I (abstract) ^t^tCW 

CW'S^ll «rC1lt«il I f^t=T "5(151(31^ CTO ®lT3 

erfrfwi I «i3i^f1? ’t't^t^it^J f^sn : f^»t^ 

H-23, irfsrr life, 3p|^^t^1-700 006, (7Ft=(; 55-0660. 

2. (2f^ 5fif« «T^tl I 

3. «Wi?li3! ^t’TCer?! ^'ik f?C3f 3^3^31 C^ «lRtW5t ; 

fw ’Jtwi Fl^f^Sf ?|stj%i7® UQ’C^ ^Slitc^ I «t<C^ ^3F15 CJfffe^ ^F^rfil 

^m\ ’Tfff}?! I 

4. «J5TC3fi »rt5(ra't^ F^if^^i « .f^»9f<'s-m3i fsff?^ ^ 

?rif ^3f I *^15 ^?ii:?p Is^c^ 

«fwf5 9 ffec^ ^ I 3Rr® i 

5 . *pp c5i^c^3i 'Q ^1 ''itTO ^t’lt ^ cm m% \ 

jrr^*r^ cn\ nten ^ ^i t csi\f^^is 31^1 '* 11 * 1 - 

kcm^ ^ 1 

6. 9 f^wt^’ ^ sfutcsrtFsm m 1 





^®*t5! «r®tr?[fl JW’ari ^e ^nu 

^ % *!t^iar mf [ f5r-23, utifi v 5pf5!^t^1-700 006 
I 28t»*t «t^tt^, 1978 c»it»i^?r 

^ti[ 

'?#f^ s ■5tltm«(rr¥ 

^V»f <?(OTS 

s^5»ai9i|wi c^m, 

c^»tt«ift«, I ^?r* m, «{f^^ ®ap^, 

w6t*rt<ITt^, 53F^'^. «l?Rn?I^5l ’ 

4}^ 

»!^»rt*(t?ii:*r«f i 

V 

18, ^•ait 1978 nfw 
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®H 'Q 

*I«.^ 8, wrti, 1978 






»Rprf?l »rttip» 

Of 




«ic«rar 

P-23, IttWl HlW life 
;f^Fft»l-700 006 
C>fMs 55-0660 




cw rffei 

«H^rfa^ ^ 343 

aR^^Fli 346 

C^ <r»C9R 

(TrfiHf^ wm ? 356 

flftsi 360 

fw WS 

on ^ 365 

WWI «wpwi^ 

»Prt«rTtcJf?i 366 

’sii^wnn 
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CsPf^ 

•jit 


nil 


368 


379 



?t“t 


ftwm 


«iffn^ ift»i 

381 

^^TfrsrW»i 

373 

t^f^-f>l »l*^»iC^ '®’^I 

384 

nt^i 






‘CSn ’f’ThflH 

388 


376 

afC^T 

389 



^5iJt‘l if'm 







^wji mtcm, « 

i?t^-ftfi[tt!^ «flnar ^ « fi^c«md?w 

Sl^^ltm «m?hi «ff«it3i 



7, wtl cm, ¥T«W«1-700 026 

cm^t 46-1773 



I T 




IJHH A NAME TO 
REMEMBER 

HAVING VAST EXPERIENCE IN 

manufacturing quality 

V,aRE WOUND RESISTORS A 
ALLIED PRODUCTS COVERING 
A WIDE RANGE OF SIZES A 
TYPES. 

Continuous period of «uppl;to many 
major Electrical & Electronic projects 
throughout the country. 

MADE STRICTLY ACCORDING 
TO ISI AND INTERNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL & ELECTRONIC 
APPLICATION. 

HIGH RELIABILITY & PROMPT 
SERVICE, 

for Dgtatls to i 

M.N.PATRANAV1S & CO., 

I9f Chandni Chawk St, Calcattae72. 

P. Box No. 13306 

Phone : 24-5873 Gram : PaTNAVENC . 

AAM/MNP/O ^ 


Type—VT 

fteeistofs Sofderable Jug termination with taps 


Type—VFF 

RestslOfS Ferriue termination 
FiAflci Value 






SSifi 

0!fl 


im 


-Clump Jerminaiion 
FiX'-.J Value 




!Ype—T 
To'oidai Power 
Rheostats Linear 


<0 

S 

I 

? 


■life 

























^JP* 







fjrtfPl nr?lfip^JJ 
) c»t5T|fw (SU' ffir:;?:§-9 


'i ‘ •..'•■ t- ■ ' ■' > 


Gram : 'MultizyrDe' 
Calcutta 


Dial: 55-4583 


BILIGEN 

(Because of its most eflBcient Galenical 
colagogue contents) 

Remvoes all Liver Trouble 
Removes Constipation 
Increases Appetite 

Assures'Normal Flow of Bile 
Rectifies Bowel Troubles 
Re-establishes the Lost? 
Physiological Functions of Liveif 

Standard Pharma Remedies 

445, Rabiadra Sarani 
Caleatta-700005 


A RESPECTABLB HOUSE 
FOR YOUR REQUIREMENTS IH 

Ail sorts of 

LAMP BLOWN GLASS APPARATUS 

far Scheaia, Callesea Jk 

Raaearab Instltutlana 

ASSOCIATED SCIENTIFIC 
COBPOBATION 

232, UPPER CIRCULAR ROAD 
CALCUTTA—* 


Fhont > 

PaecoETt 55-1588 
Baridmce t 55-2001 


Otna—ASCINOORP 








Hff 

iiftws^t«r m* 

cb\s (?i«n ^ >ATs irf'«fc5[ 

^jirrf={?|f <£HW '«rl8n?t5T temperature ^8lW?I 

^t*i?fari ^ 5 ^rNfc-t^ jrfsri ’itif '5(<K’«t*nrtan ^ i 

*gg | f % ^V 'Q ¥l%^1^ltn’«- ^M^rt^fi ?psitf5 u)C’»wif 

istti ’I'jPi ^1 mfM ?pvic^, 'st^mtaii 

temperature-»illl "W ’Wl C^t^'N =n 1 

^*r®l I ^t33^ ^=f^l *TWj CT iIW ^t^t?l 

^«r temperatute-c^p ^1 ®frar ^ I 

^ ? ’tJt^^ ’f‘rtc<^ ^fi^i-sf*! %<1, cTtC^ Q 

(sr«tt^ ^ c^r^irl *t^f5?i ic^ q 'e 

’Ttajl I C?t*r 9tf^*tt%5 '^%^ ’fTt{?PI 

mn ^ i ^ mi^ w *t«rt?<?i 

^m ^*i-tf^ ^1 Ti ^nn « w^- 
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«l|ir WW t Si-fl 81 


<2f®1W 

^c<i ^ 5Wrt^ t n^mt^ 

CT, 5«J»3T ^ U)5Rt3J ^<1 

«r»tw«t:^ w?f?(wic^ "smjl ^ 
5? ®t5l^ W 155<»®r 'SRltl «{tc^ I 

It^l ^1 temperature j 

jpr %-ii ^ c^ 

^*wf^ H^l ^?I, f%l 
ic«o 5r5^ wr^ fsft^ i 
fifws ’srtcsrfFTl ^,—5111 >5® 
(absolute zero) IWJ ^t*1W 

f^? <il^ C?^ 

*1^ «{t^ ^Wi!t?[ C’ftC? 

1 5fsit (TO *ttci i;sr (?i <?Ff=r 

?n8i iN («ttii) I 

CT (?i^ '« ^ 

H c^ ^ >5® '®t''i>rtwi 

I WR •!¥ ^'®t9 ^^®tt?l ^«T 

'srs^si f^mft ’{f^'fl^i 

^ ItWR itn^ *if^f^ c«fw *1^ am<f5it=r 
FfJ^lTO *tt^, *1^ ICSfJ 

*rfii ^ 'arfn «{t![?i<j 
<®R ’5r«f%f?r® 

vrtRf ^'®i Ttc^ I 

T^ (71 c^ W tstnrN' 

cm ^ Ttr^, c®ifi 

^it35t« 1 TO«i 

iw ic«f ’Tto? ^ ?ni?i 

^’wt^rt 'slii f%c^-t ^ It I 

*iit ^«rr<E^«r«^ ^ tw tiR tii 

c^i itR :— 

(1) offfS f^wt<stti (?rt^ «i9f 


« .iw# if*t ^sm 

^'®R iiTO, ^ «pi<ftir ^ nm ^*tci 
fitorti ^ w 
(Tfsd rtR (?si^f5tir«?{ C9lt5tl ^ 

?w ^n I ’nc^ n-itarhi 
'®t‘i*tt%' 'srt^^ mz^» 'i'»^ ^ ?/5?t 
'stnit^rhi <?r^, (*RtsT ^ 

iiti) t%i 'sRihi 

*Tt'#l <7R1 W®f '«Rlt5 

^^c=ni 

rt««l C^pf; (?l\3?Rt>01 

?-ti}^ ^'^?t ^ ’iTO \ 

(2) «rfi?rl flftf^ 0®C ^^t?i •iRTiifti 

5ITO?f ^PTt^'l '®H»|f%: tSfRff 

SRCSI O'C ui^f^STtsf Bfl =?t5 I 

TOviN ^^Tf5 (O’c 

nfifs vii^ 5lt5I WP '6 VJJ^ ^srfl ’BKSR 
<51^11113(111 nt<%j 

uRc^ I ^iCT<c3i (TKi «rrP( 

(5?1^5T ) ’TK'^ ^iR) lircsr nf^*n5 i 

'fitRtC’f 1(^K iai 

'stnw ^^nttif c’m ^ n} 

m ^1 ^i( <5H«T ^Rltu <5rf«1Tf%', ^ 
temperature Tl ^wtu (TFfsr ^ 

111 i:<5irK «til*i ^1, umi ^ 

iTfc^ w ^nutarhu nf^ir ^ i 

^ 11 I 

(3) cq ^ ii'T 

irfvtif^ ^ffti-isiiii <5l'nir!3rt?i 

^11 fsp^ir 5K1 n I we?? %55r5i 

iicij '®tn*(fiF i‘rt^<» ^5, •iwn <iiiiii 

Wtf^} f¥l m «1^f5ll (Rll? 

itan in Wl*t ITOI 



mi 


«Mli, 1978 j 

^ A 'Q B C=?'G?!l ^ } *osit 
^ A‘^ 10 (SfN 'e B ii|^ 

f^®rt'srt? I A srf^ ioo®c 

tN' 'iJ^s fi «f'S|Bc’!F 30® c 
«rr?f ^5ti^ isi^ (?f^=n^t5f 

A ^<fc s c?rt^ «t*i^t3i1^ B 

^ I A '« B 

’«r«3 "^4 Tirfcsr (ni ^-*1 5ispt5!c=ra 

^ wq) 100 ® c 

A ao^c 

B ^ I 

C5i?:®?r (ieve») I ^ir*tii ^1^- 
«pft=t «1t’^J?f ^*TCf} 

fsfSf^ ^■H*lt3}'N 'Sltft^* 

«2ftft5r f%^?i ^oi -sn I ^®?i arcHT c^it^ 

f^'®?l 

(^®?i Wsrl^itf^Pr^ wi^) mm 

1 ^65^?( 

c^ ^9j*rto5 wc«!?i ^rt3ii 


34§ 

Rfjnr c^rc^w (wr?r ’<it«l 

c*rf^ •rsf Wfhj cm P(wm 

CTO:«1 ^ 

^®1 c^n::? f%y5si ’!«l»t^^ 

I 3f1 %F5f5jl 'Ffn’ltait?! ^ 

^P#Sl ^ I 

m ^ «tllt«| C1CT 1^ 
<2t^t5 fhm 

^ ^c«r, CTO— 

nf^^tCf^ m fw <spitf?^ 

^C5T ^ (i) «fTr5^i53t?[ ^<=4 

^ 5qf? c?rt«( ^ 

(ii) atmi «Rt?“ 

^rtrsql '<3 y\mi (iii) 

'«rfc=? I 
’S^ 

^csi mm ^ ^ 

^ I 'stc^nj ’itaitc^ ^t®p«ita!i 
■^■\t i%>i«r'«. 

-t^ TOtw R®tsjws I 





*PC«1 apJlR^tC-Ill '«(C!T^P<!ttf% 

^ I 'St^l^ v£)?|s^ siv^^S 

(1) «iyn:^t^¥ ^1 

(Azoic Era) 

f^®t^lli C?C'«[C^, 5f?fC5r9 

fiTftt^ l^cnC^ i2}t?| 4(JO 

I <i}t c^Pt^T •it'eiii 

f% I a[c;r ?j?f, 'srj%5 

■^11 f^tflirl 'sl^ 4?! ^si 
'•IJtC^t^’? '<1 ^ ( Azoic —without 

life ) I 

<2) ^1 ig^t 

( Protozoic Era) 

fi^c*ii5T f^g nii^sr ^si«f 
5I?I@l'3rsi «£rt%?[ 

’rf«5i c^c)^ I f^srr^if 
^f^i^c»i?r «it^ ?pt%ff I 

'®t^ f^wtsf|?l1 Tfil 
^1 <SiV( ( Proto-6rst, 

2oe®=life)i 

<Ti[, 50 C¥t$ 

'Si! C9i:^ ^Ttcirff ^««(^ 

*tt'€irl ’itn f%, cn 

*ft'®l1 (?tC^ SfflSf 

C«!C^ I ^ 


r»iTf 

c^, ^c^?i Ts^m '<(5 c#t ^ i 

^ ^i!*! C^lt«( <Si^ CT, 
flc^ ^=T '»rt^''® ^ciif|5i, '®tc>rii c»n? 
’tc®! 3fS c»fcf, «?lTir^ ^ 

ntC^ I OIWC® '»rS5^iI 

%ii ^ni! 

R®st4tin ^z^ wwit ^ c<ipp -£fhi ^-*1’ 

c^tfS 'sitc’f <jf^fli! 

^?r^l 1S-V «fC5f I im 

^t3I (-eli), 'artil ^«0 %l 

5|k^ «(1*f*t?f<, ^«8tffi!l ’S(t?l ilt’f 
(piotuplasm) ?11 
^=!n^f I 'Q c«t^t? 

^Jtfx^l (amoeba) (3K1 *ft5| I <£|C5tef5f 

'»i?^*Ttcii vii^ ^tf^ cm 

^t^ 'sft^ wtciR ^ii I 

^ICSI^^, ^csil ^=T«^ 

iSOT I (£1^ a}5|#irt3! C^t!?W 

^'Sirt, B?rtcwi (srff^ ^rf»!^^t«f 

^ C¥t*T ^ 

=il I «s}c^j^ «rf'® I 

g*f m ‘ifT^csi c*i<t^T^ 

oite ?a!t?[ am 

^ m-sf^ ^t?i ^Kt?! «frar «rt1^ 
cm ’TWisn ^ «it9 

<llw5 c’vtwn apM 

•itsm I g»i ojrfc&twt?i, <?n'e8ri 

«j^l% mwf €[511 ifr«r*r^N<sftw irtr 


♦s*rNw l^wK, 'Biti, f«r. m af«=fjt9r =#i¥t%t"70i) 004 
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^•j I IC’I ^ 

«(tW ^ ^?*rK f^<t5t, ^aFti8 

»rt05 ^^7^ 

*itta 4twa ’ ntc? 1 
«ff5sr®i 3R-1 '5rf«i« I 

W ^^51 ’^ST fW ’®1 

^tvStfl fl«i c^ «it%» 
ow# *1^ f|37 ^1 i Bij^ftfc^ 

^?i'»’«i*rtc5??i I c^ilfet^fS 

m 150 «tf5 ^ I 

« 

(3) ^1 ^ 

( Palaeozoic Era ) 

>^^11 

I cq^ <S5t?l 30 C?p1f5 I 

C^C^ <251^^ f-wt^ I 
’T^ ^TO--?Fnf« ^it^t 

Ccambnau;, ’«lt:^tf«f^?tflf (ordovician), 
(silutian), (devonian), 

(carboniferous) ‘iR* 

(permian) I 

^^jtfw im 'a •NtE 

mtfk itsj ^ m 

(cambrian and ordovician systems) 
^5lsrt?i c^ ®ri cm^ 

a^csff W ’Wl’T ’Tr'6^1 ^t?i» 

3rt5rt?j ^ c*f'e3il» *^9 ^^5jtt^» 

TfJlWiS, 3itC5$Pnrf^ ^ 
l%tPF 3t*Trt^) ^1 

sinew n^ccw ^Beswent’O ^ tt^c9rt*ft^ 
(trilobiie) I C*rWI ^ 


I 'm^ 

uges^f^t'T ni nt?i sftn 

% I «ft?[ fl«i '»rt%r*ttew 
^rl5»fc^® I cfcstPrnt^ ^ 

«{jtcnNt^& (ammonite), ^ 
<19 ^ Ht.^ fsi^i wc^ni ^ihctW) 

^tentw (raolusc) I 

f^<ic^^^! i»f9 Rni ^iicnNi 
’siesri vci? *iTi(ci I '®1 ?i<?i, 4}nn cw^ 

I <2{t%ii «ttft5i 

«lt 5s^l| (.-sfC^ ^C^'51?t!T 
®| ^«T C5t>4t^l^H ^V^ I »i}Cir?I 

«ff'®Rf^ f$c5ii:<i «iji5ic^, ei^f^ 

^ r^iipst 1 

's c«fc«tr<iits( 

f^fl[8t=r (Silurian period) OPW 

« <£Ji^?I C^f^l ?<?! ^1 I f%« 

v£l^ TOi^ eri^ ^UVU ffW 

Mc^l I 

c-f'Q^ft^ ?L?c^l '*ifknlf3i'» 

I tW w 

'sitw<i m mm «rc® 

c«fc^^ n«j «ftfn^5l W ^iMws 

*tt?p51 "srtntc® '8^1 

®t«t? *r?c5i« ■*rl» 

^1 ^ c^tsr«t^5B 

c^ *Tlii«i c«rt'?tcw m ^9\m 

cn>c& ^*1 ^ «R?9jt^ 

CTn nrfpfn ofcsi^ 'st'^tn ^itnti *if 
cnnln c^ 1 cn^ cne^ 

«ii^ m ow c«cD? ^«ti 



5TI. 

^ ^fc-tntc51 ^^ifvg 

^ Ptjin;? mjf 

»i^ar nt®fii nt^tw srfwtcjff 
^nrffsT ffC^ 

I ^t?r1 aFJfi ,ip^ 

^f®c^tf^® I ^flc*r?j (£f(iPT 

fejic7 nfairi c’fcf 

(p8iIop4id)-uBj I 

^T dfs^i^ »r^c^ii 9fJt?r 

^a?rU nc?r 

^t5Il (?Ii^ ^4, 5^n( ,;vfs^ I 3 ^JJ^ 

*T?c'® ®fT^9f ^?¥Sf I 

^ ^ tMtartT3it?r >sr5*j ^c<i ^ri?Q 

3?® ii)Rc^ , 

*r<rci»c?i 

c’^-rn^R® I 

«i'^5i ^ m ^ c^c^i W ^f$ 


taiwnn^Bn^^ 

^ I 0T >WIIf1lJ 

^t^?r «fRi miff, (?pR-c^srj5« ^ ^ 

< 2 ttv ioo ^ I «rt<Tit^ ainr-f 

srfst9[ I 

'*Ts;w ^cn ^t«ffRi( ®rtf« 

aFisf ®t^t?f 59fES}|, spnr^fl 

Rsif<8U C^n^ Tpf55 

^tCfni W ^ 

I RH f%g 

0)^ "sscg nt'Q^t c^c^ I 

C?C«fRf?t^r Ttf? (devonian period)’CT' 

m I ^R=i %Rift5r 
C5tlt«lfl5T aj^,^ CPHft®!' 

^ ^?i, 5!9n stTfc^W^ I 

^t?r circ«tf^t=r ^ '«rtR'^''« 

^ ^f=rt?i5|sar T{\^ t o)^ jpr^ 
cfcf^ ^fc5;i irfc??i 
(cartilage) 5f^j | ^f?i of^j Cff? Jif^ 

^tC?l?J Sft^, ^ ^ j 

^1 C^C^ Rc^ Cjf'ifj ejR-Rjf (lung- 





f63} l—tSf^iq 


iSfRlRR '®itists C'fRfilftcfl j5c^ ?IC!ICI51 
'®tDW H[R'~3Ft^"W (club’inoss) ^- 
(botae tail) I clf4\%«?l «j«fjf arf^RR 


fi?W» ^«r %¥ cfin Rar c«rr^^-Rjr 
(bbe-finntd fiifa) J c*rR^*R»s! WfW C«i:f^ 
<?ft^ ^l« c^, dif c»rc^ ni\5?tw TO flu 
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ntm ^ <sw. ^rtanf ^ ^ 

^ ^4^ <2fl^ ®t«t^ to lilto CffC^ 
aj!f1 cm «fm«rh{thr ^*! 
’ww, bfrK ^1 or89i« viiirt snic^i 

^ I to ‘flfto to 'sigi 

•rarto c^ftoi 

^ C^ 'srtWFl I apc^ wt?ii 

5^*1? m ^511 oc^ TO>{ ^ 

#t=TC^ 

^c^r c»tai I ^ «sft% i 

OfC^ ^ ^P8R1 to, ^tT5C^ 
^ I ^^vg-hr ««n^« 

to ntol «R:ar I c>fc^i%?i-N ’itfcira 

vill ^ W5C?t ^STI I 

«tt%^ «rtft^ c^ ^*rtf5^i 

>wt5f c»K^, ^?r ^ cf^l 

^«f«rttQp§’rt I T^to «5fiS^ «f5f 

cw 'sitotto t^cnto I 

sR^sr «rf^ w oi^'Q 5t^f3 ni 
to. to viR to to^ w ^t to. 
^ CaiCaRJ ^«TC?f to (Fin) I 

^f«rc¥it»r ^ 

^R?r?r ^tofcn to ‘^wis ^ toi 
<ton I 01^ m ^tom 'sttoi^ 

w ^ I aw m «fartto’}lt 

^to (cm-^. 

«i^ to») cm (?tai I »iiii ^fcar to to 
uj^-JtffB atoto ^ I 
to 

«c4^T«,to to tot?! I to? 
ipRW «fWt? toto toll? 

9ito1»fi to-to aw ’TC’Ts ’TffB? 
to I tom ^ ^c?[ to ^tf^, 

to ^ to ^ I ^tto 


torhtr m to cm ^fSc«m cttol 
fto c^ toto to«i^ mm\ 

to! to oT'wd toc? toftoto*tto 

(carboniferous period) I 

<T^ m 3F^ bff&sirsi^? to 

^it’iai I 5toi *1?!^ «rlRto 

^ i iisR ^ to cart*! ctoiw i 
cm (^tf%to (?t^i to, tonit 

to to 

to I 

di^ to to^% «i«c«rj (?r(ar 
^ ^ cto c^'5;n,*w ®1to 
c-?t*i «it%« I's^r m I «r5it?i to?! 

«5ito w *rt\^, ton wf^ 

R5?!«t 

^?p5 I 

toR?it=? *lto? (pctmian period) *4^ 
'sittol aPto to'Q ^ to! 

(dragonflyJ'iiW ^to! ^ I 'Sm 
2:»rtR^ tocar, ‘^1^ <sn?? C^C4^ 

^<1 %r «2ftif ’fwi 

v«R*s -at^?! ^Tsto^ m 1? Cto9 

f^f|ar I 

-ij^ m to! aj!^2itoi cw^ 

i2rt%?! ^Rtoi ^c?(Rai I «tcf?i to to 
5ift»?ni toti;to (?i *!lV?!m «!f^ 
fijI^irsKn -totR® toici to! to! orto 
toto ctoBtoto 1 antei to? 

anrt'Q % apfi '5(^.c»ttf^, 

<£jcto c?cto f|3T ^ toto ^ 

^ 'S!t?ito'«to I «sRrt toto to}^, 

to«^ nAsm 

^RtoRr® toiftoi I ^Rnnw »!l1“ 

’toi 'srtlWi^ to tonsw Litton ^®n! 
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^*1, ^ ^ 0^ m c^\ »r'WW «i»rt >1111, •III 

4it%ini *4^ ^ «t«i’i wf^ I ^ ^ «Ksw^ «ft%?ra ^ 

C^ ^ fl®1 ‘HWlI ^'- cw «it% 



2 ^ (Seymouria) 


<?rWj '®t?i w 

^cwcTtnj ^ I 

(?5t*i c’tc^ (I’M, 

^ s<iii?ni 5!^ #1^ 1 ^ 
fH** ^ *nic=R»PT 

^t8f, ^^3&f»nif5r Ti ^=^ff ( 

#1^ ', TtSi ^ I 

®t'5t5 «r5ic*tj^ 

<?rr.-5r’?te(?i 1 c^tfScsifsK^ 

^ c*m I ^R «rt%f^ 
^|wi ^tw?i 3i^® 
cnt^n-^s, ^2nf^ ^cRs w «it%^ 

I 


li^ •sft? 'iwf5 ^ *111 C’l* 

Wt’T 

CSfCSff^?? I 
(4) 

(Mesozoic Eca) 

wR *nf c^ ^’1^ "555^1 ^ '®rt ’Trt 
CTOTfcflfil^ ^ I 111 ^ 

f^f5 

(ttiaasic), «|?fff^f (jutawic) ^ W- 
sjtif (cretaceous) I 

u)| ^ !e«e »rti’?*tcn ^*icij^ ¥}®i I 
•8^5^ <j^ sfR ^CIWWHJ 

aiW—ttltf^ ♦t^’W 

flc^,'<w^ «W 
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’T^cwu 'srt^fQ core's i 

*ttta[ 

CTot^r Tfi«*ra?i 'JT®^ I '®['h 

^C*ftf®r5 erf%Jf^ 
'S@*flftc»f?l I 'A^ ^’It? ^STl ^ CT, 

viprjr^'N ’I'® ^ ^Rsr i 

^?i[wN c^pffBc^t^ c®ic¥ 

CTf^t^ Sffi!l<I 

I <sim sft^ OR c'iic^lc-^tn?, <jq 
cstc*^ ^ ^CSfC^ *lRR^ AV. -sif^Rf^i 


Tf?! 31® i 

'it^i’hi ^i>{ c?rf®f9»ra, ’srffl 

^ a^ii 3 ir I Rwtjftfli 

3JOT ?PCSR, o<^c^^ 

ejf%^ ^ ^Olfl^l, twf^^ *t1tOI?I 0^ Rw, 

'8T"®^t5l 'St^OTtn^lor^ (rfmo« 

jaur=»terrible lizard) ®t''C5I9 I 

JTTfU ^’f 3{t3l \Vi '5C%t»l’Tt»l, 

c^l^t^T, 'sj/t^Fftc'^N^t^r, ^‘)®3re‘^t*i?it*i «r?l^ 
srN^ I ‘iioR 3ICI0 I®c¥rtc^t4ftn?i 
'SftiJ C^®f fW^T 3T«l!:ra ?l^|, 3[C*^»nit’l'« 



fg® 3- ^lc®i 'jt ®1^c3rt3i^-c3&c’fr3i^l3i-'ii^ 3rN1tB c^tl, 

^1c5^i «TtfB 5its?k»n Rar, ^ oficwii 
®3rh( \w\ FfufS I ®i 3IC59 ®t^csjt3i?i 
^n*3(ei A 'srt^’^l ^ 

(lilTO '«lf®R® ^ uqsf-'jQ^fS iait%l 

^icn )t ck?im, RflRfB. »rt^ AT. 75—100 ^ 5®, «rtfl Qm ^ 25 60 

♦ftR I R®iv i croi Am fisi 

3it •’jRfic® I 1 *1^ fm 

z 
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^ "tt^ I R*rt3i fef 
^tiStlf 'St?! ^ 5f| I 

»ft¥ta«r® ^ ^ ’ll 

53fy, 'Sft^ ?Ff5 I 

«it^?!t?r %2? -sTt^i 

c^ ^rNc^r, 3T5R m 1^^ 
cif?? ’ttc^ '^c^i c^'^ i c^t^r- 

SK3I^ ’It^^ 5(11 ueif^ 

51^0 >t*x?!RF^ ^- 

I 

>ii^ »nT^ 'Bff^ts «rf%^ 

vi}?ri 151:51 I ^■%5i^t&’t^*i-<if5i 

f|5I g^tCSlI f^C^ Rfv, 5!^ 

c¥f^ Ft^rsi 5t^l, "srf^i '^t et’ist^r 
f%5i ^rfi:^ ^ '-^i I 

^rtup^ i5t]:5i?i *1^ % i 

^ ^ ^'® I 

(Wi ■^, f^’ic? ’INI f%| =?c?i 

1^ W®i ^ f^f* *t3p^ *fft?r fl't?- 
CW5) or^'9 %r ^ 

5-^9 CTt®tCsn I 'il^ FfsrsN 

fl^r 5tc^9 w “t^ I fnck 

^*t!:?l f|5l ^’5ltf9C^ ^9 ^9 
’ftfs >}t«ftc^n, ^ c^Tc^ ^’ftn f|5T 5}^ 

Mt9t?:5ll Fr9fB ^ I CfC^ ^l?T 'i) f|5f 
9‘^l5mtfl ^ 'il9s (TTf^l ! 1%^ CtrC^9 ^t9 
‘«i9 srf’itfS f|5i C5t^, ^t9 c??/5 f|cr 

vipR f^'f^srt^?i m, 9-^5?j(tf! %$[ 

'S}t%9 c«i?:9i «rf^9'*fi ^9^ 

^ I 

4^ mu 95f5( «ff^?pB( 9t*v»l1^ 

»llV?:*r9« ^^9 'S0tOTrff9H 

(?9tPrt»l9l^ <2nf^ I 'i!0f9 CF^t9l 


'srhs9i t cwr Rr*ft®T 9Rife cn, cs9f% 

'iyra Rf^C^f9 ^’*ftC99 9t9l I 0}^ c^- 
9^?i 9tc^ ^*19 f|5T r99t& =55 ^9^ 

’®t9 lf99 9^1^ ^ «rt9lt5ri 

I 'irgi f^C5i9 Ml <i|9*s C5iCW9 ^^19 
^ f^C9 W'®* 5i-hp-9f*ti:M'9 ^^91 ^9 <l| 
ff5[ I ^«fc®t^ c^t=r «lt% cw^c®!^ '^191 
'®tc^ 'SftaT’^'l 9SC9 ^11 ^9^ if|9* 3{irt=R9f 
^t9 f5f9ni C995 I w£ii:fr9 ’rf?^ C^9 

c:9f*! %!, ^9 I '®tt 

y£|9l fi^5T 'ST®!^ 'i)9* 9i’f'5tC^ 'Mf f^, 

'ST^TtB^tft ^9 *n I 

^ uq<P^9f Cif^C^l^ 95rC9! 'srfSR'l 
9i9«, '®ltM=r’M9 19^9591 9^9^ 91 I 

C9^ 999 9tC9 ^95 «f9st9 

'5rf®^t9 9ff’?C99 ^f9^9 ^9 I <^191 '®rt9tC»t 
9t9^, f%^ '^C'f9 1^95 nti9 9511 
91 I <^91 I ‘-‘19 m 51^1 

95 f|51, '®l’f9 «t9 9r9T ^;'9tf9 9t9t?r5rt 

f^5r I 9t5i?:?9 9® 9t^^5rl 5t9®t9 ®t9l f|5I, 
<^19^ 9t?tC9J «t1%f5 9t9« I 

^9t5( '^195^19 9^ ^9 f^, ^1m 91^1^1 
«tt%fS 9tC^9 ®t5l 91 9W'5-|^t9 ^C5f 9t9f'® I 
^ f^ 'srt9t9 [’f9fnf69 9^ 5191 >il9sfS 

C^rw fe I cnt 999 C&9tC9t®9 9ti:9 'STR 

'iI9'9959 9fl''9n9 "9119^ ^t9 5}9l 

C519 91 I ^ '9t9st!:9 C9 '9l9'Q 9^ I 

<«(t%9 ^t9t9 49 «ft^ C9C9 «(9J 
'SCfi:^9 9tn f|5f ^2rf9 30 ^ i 

9t93K9 9lV'^9i:f9 «1?t9 ^sr;99*I 9C9^ 
^rfff-ntRt i 1Wf}9i 49 9t9 

f^C9 i: ^ ' 9 ^f%^*t^r»f9f9 ( aTcheopterix ) 91 
I 4 Cf9C^ '9C99&1 9t9 9l 
C9tf9i:99 9® I 4999t9 9t1^9 9®^ 49 ®t9l 
f|«! 9t®T9f§*49^ 9^t9 t 4^ 
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®tsTt?r 'iini CT«t I ntR?i i uqc«^ «}5it«i in «, 

*rtf^ ^ oi^ 51'?! 9^] f|sj[ I ^ <21^ ^ 

’Tt^tC^ <4)^1 "^6^ C’T^Fh® i '51 I 

»rr9'e Ji?j ^fff^ f|5fi ^^^5 I jpfg 



c^ '«rtc'^, ^cs 1 

1%« 'srfft-ntR^i cSlcN ^z^J fft^ j '4i5F'«fi 
^rtwi '5t^c'® « nlk ^11 
tl?F vipR^F-hl ’ttRWiI ^ f|?f ’®{ti^- 
•ttf^ 'st^rtif fl^ I 'jQft'si 

CT^^es ‘^>r:*a i ^ jpr 

ni% CK? I 

c^,'2lt%fS «4Pfv 


Rsn*! CT^isi—c?{f^'65ratJf, 

«rr^'<3Jmt*T, ?fl^«*Rtsi, I 

4i:?^i:^ ^c^?i f%f3f, i^ts'i,, ^ Q 

nR ( 

>41^ *tc^ 

'5(f%!Ftii «it%«Rr jpT u}^sc^5t C9}t<i c^ c»fs^ I 

nRsc^i Tm ^^5r, ^c?nj c*iiff^ ^ 

'4}^ ^ ^ RjltSR, ^EjtW, 
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mm '« mmm [ 8n 


liK’x viiPrirN ^?rt^c*Rf 
^»r ^ I 3SiC5{ 

^ptir ; 'BTtn 

»TlV?*t«fir %c^?i «{i:^t*t =^^5:^ ^d 

c*fc^j m ^c^tc’f 5fT?}i ?{t51 f%i^i 
«rf^5t'Q?1 m i.-<* ft^^i 

«r5is?l cf4fi ffc!if|5r I ^flsi ^tt^^erl, ^*i- 
5^^ ’9f%c?r 1%f%^ I ’ft'st^c^f 

«t'<fCSI ^«fC®t#f >lff'!?*t?Sf^ ^It!l1 C?f«1 I 
^^’^*lt^ fiff% c^ i}^ '®t^i '^«r- 

c«t^«fii ^1 cnGi Tf?il5ftf^ 

=?Ftsr?t?FNf^ 'Sft?!'® C-i^ *r*Rg ^?}1 

H^pcarj^ ^^!r^J^ ^ C5f5T I 

‘fl’fsr »R ^ ?ftm cjf^TO 

%I I2t^ 

) I ^fs? '®rt^l?f ^ ^«rc^#t 

^CTf»I<l^l fca? ?C51 Ift?l1 I '^’R 

'f«rc®t#t ^f^csit»i5fi:f?f 5R?f 

^t*s*rf% ®ttc!it»i?Rt'« ?s?ir®i ifcsf ifc^i ^t?rl 'ic® i 
'«rsj3rfiT I ?aif|5f, 

(5) 5^1 ^-Sf 

(Tertiary Era ) 

iSin^^ csn:^ «icwl% 

*rr®i (?tc^ i n^ra nt®tf5 
c’fcis, cffe^il fetiif>i5tf% 

^ I oi^ c?rt& *ftt^ 

’Wrt i OTs?—( eocene), 

'8f%»ft^ (oligocene), sft^'Qfnsi (miocene), 
opts Slt^'Q^ ( pliocene ; I o]^ 

?C!lf^ ^IW «lt?[ ^rl'SC^fS I 

*|R?hi <?{n ^^?t<3?ri ^\ ^*T^sCt 


CT*T’t’^n, ’Tt^nMI, ^*tt®1, <sfff^ 

>}c^ m-'^ w % I 

c«fw 

»RICSf?f ?|fW®f^ <2Jt%?l '5{tf^^ 

^ I «tt%, 5Tft’?«ii3r5r 

3r^ f|37 ^1 I 'S't^ 'JEf^l 

nR’r^%sr '«rN^'Qiit?i *Kflf %«rcr< 

^tn 'Ulla f%(R C^C5 I 

apisrR^-l i[s} ^ •rN'hi “it^? 

2?^ nrR, 'Sff^ '«rs “Tf^? <2{t% I 

c&c?it*ii:?J^ 'iR^ic^ ’ttR "srWci 

'sgjntft «it%^11 ^ 

f*r=ftti <£rf% c^rf^'Q’nr 

^Ts 

I 

'At «{f^ ’ftRn I 

*(tR f®5i f?C5! f®sr ^c& 

c^jc^i'R I erR I 

^iSTfu «fcgi vi)!:?^ 

c^t 5C37 I <21^ C^fC^a 

WC51 5it^trsijf C5W 

I ^ ^ c«iaff5« ^c?i I 

"tft^ c^“t ^^1 

^ vim cffm ^H*R?i3*i '«rc«wtf^ *t^ ^ i 
aW-if^ 15'*^'1, Rf’s (?i 

yRC5C^ «llfl=i ^®1tfrc?5C« 

CC¥1 «rl i ^tB5l ^ 

^ ^ ^ ^ • 
aKi m I 

^51 f|ei '«r®J^ I 

*jRfr?i nR^tw 'itti^'erfii c?11 «lti 
'«rN¥twt?i f%pt«r, to» 



^?rrs, ly/d j 


irrpw 


;:iD? 


. . « /alkriphna 

gjjitlr iitlt tl t fNwtmj ^1 

^tf^,’f'Stfl, finrf*!''stw c?jiP5f -'^ f^'-rif 

?C9|r I ^g5?f ^iSJ^tC’f ^ f^[^ I 



5---5J?lC5C?[ «tt^^ 'Sin C?^-tC^ ^'c^l ^1 ^'5C?[?l 


^(’hl'N ^91^1 (2lt% af^'l 

^ I 'flCftj 5(W 
«£ft% ^Sl—Sfi, &t^fi|!it^l 
I ^t=n:ii^ f^^‘t ^ 

«(t?itii—■^' c’iMtc«rji ^t^rsi -iJTx *if%5i c^erfisf?! 

I filtfr^r Tf^Cil^l '5f3I S(t^?i 

«^It^'Qi»t*^, <jqTn ’ff^3ft?i I 

^6) 9^ ^ 

( Quaternary Era) 

^ W W\, 

c<(p? ifitM ?i ^'*1' '®ftc’f» 
C®t?ltT»t?l^f^ ^ I’f • ^ 

irt'lCTMl^ (pleistocene period) C«FC^ I 

f^»lt9I (great ice age) 

*rtt?f5 I to ^5t?im 

*(C?f ^^11 fl®T I 

^1^ ’Pf5t <2K^*t 


'2f{^ c'^icsf^ ?rt5;r?n ^?r > 

’its’m *rrtt1^^ 

% c^f“i, '«ti?i I 

siWs %r siw 

caf^ I fe?t 'w:^ nf^tcsf^ 

mi m^ ^t®fc^?i ^»r5J « 
to I 

^t«?ii 1 «ftfl5r (?i 

♦it'e^n c’tc^» 

?^%i (2tt?[ ^^t“t cnIB «rtcit 1 <srtit 
5fl-t c^tlS I 

<srN c^. c^tfB 'sr^n w to 
I ^ 

mm. '»i<K «rf^r fi w 

w^t '®Jtcn I 




nf^^f’TCW C«t^I 

c^®T I c^^T ’if^jr^c^f 

^if '®t?i ^-iiw '^itc«tif V 'Brtsrtw?? 

^®?|-?1C®^ CsiTl? TStt^fl «ft? 12 I 

i9i6W-{^ C?^1 2*65 Cl’S? tiisp?j 

'Sti^i 1 si%i i' 

5t%t^ c^^^^rsrfsi 33 -I'sfs-f 
vtfip;j^OT ^cac^ I 3T%1 ^t^'Q 2‘2l 

«f«F iiFqs?[ ^fil C^IC^ 37 9.t^ta tif "sraitgr 
^ Ftfitrfa 'Sfts 

63 *t^*v-f ?Fsli 

w 5c^!cw t 94 “P5t^“r ’?[t|f® 

*ft^t^, 

«iaf-t I srt? 100 c^ 

c^sf 'stsi'® 

'®1 

«rt=ii "srfc^ i cszm ^ 

’ETt^ f% ■srtf5 c'«k:^ ^"ail 

w ? 

^1^ ^ ^ sric^ i 

^ 12 5IW ’t’l 

(Stta lO^'i Ult ■« 

n\^‘\ c’fc^: I ^tsftwa c?c*i att 'Q 
F}n C?Pts{ xra ^l C=f'€^lta ^5! 
^ (-jt?:^ .2jf^ 150 c'i^fm 

srfai) I 'St?T*‘!’35 ‘*5 

C^CSi Cfsfl a ^•4'® <2|^-tt?i 51^ ^aft'ts 


fitC?!tBff!?I ^ fTflf, Jfta "9 C»lt5a <n^a '9 
c^t^r w ^Rrc5i 

¥*IC«1^ ^’ftifHf vi}?FE5i 700 C^^nt'eal 

C3ttc^^ I <2|«ri^C^ 

»!faTtir’t® wi^r 4*6 «*i^fiti^l 
3T««f ! 'sltC^lte^Tl C'^C^ u)l>t^ «r^ESlltiT 

a wfita nfa’lt'l Jrf^ Sfl nf%W«f 
c^rt^ FfRffta 16 

C’Tft ^ »ii^l 

«rt®j^ft*t ?Rr® ?^C5f ^ <2f^ta 

bs^rfref, CTS(S(—1^5T, f^srNtWt^, ^^'^, 
f^f%, Tf®tc®^ 

I 

fw 

«mf 3: ^'®!^3! SIWC^TI 

«ftc^ I f%s! 5it«fhi®f^ ■5rfc»nr W!» 

^S( Ii)?tr5i iSjf^ 3/4 I 

%5?Ft5r^ i^fwtcar fwra ®N ^1 
w «rf^35tc^ ^ 

5t^ ^sp^ta si^ c^tn I 1975-76 ^ 
2 ^ 79 3?t«ftfl «ff^ ^ 

fN 5Rl '®i 1^ «rf?f 60 
^ t^9f ^«ai «rfa ^\ ^Brtsrtcfa CTtfe Fr%tii 
5 »t«t’vC>na » 

f®irf^tft5rw 'sfsf 

*f?l1 ^ I ^WC3t «I^?P1I1 45-52 


•81 fnei^i cft®, (742101 ); Ht^iirt«rr*f 
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197P } 

c®9r «rfc=v I ®fi%^«it*s9it9 ^tiftc*rs[ 


C5'S| I Cftll 

^ ^ ^01 
I <iRi C5rf^^: 

(i) »ct*f '« stu '4?f*N 

w=rf«f!} ip*^ eitfiCT fBsrt’Jtftcsii? 

»rNt?R:*r?i i 

(ii) '«ft?t5l W ilt^l 

sr?i ^r«*T '^TtwtJj etf^ f^i'^’t 

(iii) ^ ilTfsit^C^ 5pJl<#l C^^tC^ret-^ 

^twtsi c®c5T^ 

«2f^ 5l%1 ^tc^. I* >frf3lt<PC5! «lt? 

♦rf^’rfc*! wrtc^i ^ wf'« 

’fc® I TOi 

C^—f% ^tc^ 

^f? ^] 

TtTfJic^ f^>itr< ^tc^' 

I ft’rtcT fN 

'f\Ti‘i\i\ ®tc5Tij ^ I 

«l«t5Il <2fTf-5^% (Iptl^, efc« 

c^m\ ^ I ®t^3fTc*i CM Mt?l5! 

sifTfcn WM ^«tl sn I 

1975'«1976 nOM cW MSC^ CfC^c^ij® 
(asttM*!, ^t^) ®6^®rtc^^ ^tft^ 

^♦j ^ ^9|fl ^ {TEpt^l i£(^X 

TfrNi Ttc®?r *tc'»p ^ I ’ff^'e CM-i 

C5t^ ^ I C^TNtff-l 'Sf’Rl C^-11 

c 105-110 ntPF) Mfl arr^T*! 

t^^?iti;< 9rt^l w*(ti^ 


M[tTr!i:^l?i TO C'al'^l I '«^ 

^csf fs'H m**!#! •I’s 'iMta- 

>m w ?.CMC% I® ^Mi— 

’I’T -»► {'sfMMi '5rt^»i *<R) -* ft^l' 

( U5 fH ) ( 120 fiR ) ‘M'fWta 

( 110 ) 

^66 (TlRIf^^l ) Mf¥ ^l^'l 

cmRI Im vfRa 

«(M?i J=(iitii:»< ®i ^1^1 ^ I c*rRt1%=?l 

^lc®a -n^i bim ®fcgF cm 

CM^ FtM ^MC® i ^ C^Rta *ia 

^ ©rfilc® CM5, Mta '« FfM t?CM 

"C5®t=i1 /Slta. ^.878) '«l«R‘l 

120 fifC5( *\\CW‘ •XIM^ ’®ft^ M'tCMMl ^t® 

^ I 

SfiSi «(CMt®;*flM Mif fHCM CMtMt?! '-^rtH 120 
fR 'S?'^fl<, sflMM ^^^m 5ftMtt3|1fM< C5^C& 

altMW Ml Ff-4' *l?i1c^ C’IW*1CT® C’tl^'l 

fsMlMtJfR ( w^1®) ^\Ti Mtfa ?fca 
?rM I <2|f® MtfMM >I5'M| 30 C^. fM '6 JitfMC® 
Mlc®ra 'iM'a 15 (R. fsr. *<1^ I mWM 

f [MR»t’f Mif W.M ^gic«r?i 

®®"lM Ml 

c»n?(tRi^i ^tc®M FtM m\ t ^itai 

h-lMl ^rr^ c«f. '«.-632 >^1® bl"ilw 

■'MlfMCM ^tCMSH stilts 120 m «irM CMPC& 

('90 f^CH" C®t^ MtM) 6tM 
’Sftc^a •n^ mcMM i MfftcMa m ’i^i 

m 25 50 m cmR 

’It'QMl Mta I® 

’®rtc^ 5rf3iMt*9ita ’tw 

a»j5 c«tc®R 5il ’Fm *i*@rfc®=t ^ i 





eif*tW» 


(i}^ iictfj cns ?'69t9 

^ <2j«rt9 '»CT?l ««it9 10 «*) 

'BI!5J^ ^C?[ I 'srWW?! 51^^ 

'®t^?i?ri ^irs ’Tffe U15JI ^- 

'srf^ srfm fN i 

•ft& ('Sf^fSTi f(t^) ^ 

9^9 fs^irWFtc’Ri bssificsRf 

Ft? ^RTF ^ ^ ^1 ?1 I 

iSFf^ (^9JC^ 

’It^ ^«if?1 ^ff Sff;^ 5jli C^1 

*ftC??^ fMiTtFfC?? <il?sfB ?t®r^ 

'*t?J c<it'® *rft??‘ I ^ 8i9 

?tTtC?? f|?tc? 270 C?s[^ C*1W 

360 C?sf> ?M?C®sr ?■¥? ?t? ?‘'^T? 

If? «rt? 2700 &t?5l C’fC?f c600 5t?f1 I 
?;:? cspc^? w ?tifi3f <rf?Fc? ??? 

?tiffc?? cs^ jfl C?!:? Cift^if? 
C<(WF?1 ?1F5{ ?t?t? 

I ®f?lfPS ^31^ '5ft"r| ?RJl 

'spjifT® 9c? m ?«t? .5rt??t*5}t^i 

Bf?’»rt«fr?*i fp^t^tifti:?? 0®®! Cafe'S ?ni 
C^n ’tc?? C?5!t? ^C?iCF i 
nf^? ?tN5Tf? 33'96 5r«F >i«s? <?T5 
feH6?p?I5t^ 7tC5l? Ft? ^ Mte^p' I 13 51?! 

vn?? ?c?? ^'^ws ?f? 

^tt^iaR ?p?1 F? '®t^C5f ?^C? 10‘4 ^’<^ 

^ ^'t'6?i w? ?i 'srt?!^ 

Ftf?irt? 65 »iKFitc»i? I (f??t? 25 "wn^t 
C?t?t? '«?? ?1lf Clf'9^1 ?C?Cf ) I 

1975-76 ?CSf?I ^C?l cif?1 ?t? 52‘92 m 
0)!?? ?|iK^ C?C5? ^C?t? ?5?1 mc.^ I 'Ft? ?C?J 
c?tc?1 ?t?, ??, '«rt5i '»rtr?? 5t? ?? ??taK? 
7*92, 13*96, 2-79 « 0*90 (Cilt^ 


[ 3m ?^, N >r«ji 

25*57 5r*F upR) I ^?t?^ 3’50 tp? 

C?F ujFTtFl? ?f? ^ 

Ft? ?i?1 R Ftf??t? 15 'Fht 

^9i?tBP ^«,*rt?? ?«?1 '®PT®? ?? ‘fl?*' 

^Fsiftc?? ?t^ 'Bit? srI I 

?tflrt#t?1 c?c?i5?%t? m c?cF ^rsi^ 
uq?r ??*? ?ii:? c^ «fCS '®l't?^ c^ •tf??t‘1 
(?T5C?t?J ^f?CF b^WfA?! ?1^»i(??t? 

Ft? ?s?1 I ^Ftc? Cf«f1 ?1? C?t^ <20? la 
?I?5 uq?5? C?F^ lil^rt?? '?t?tcif? ?f??t? C5OT? 
i5t%fi CJI^CF’m 

CFtsrt? *(’ ?1?t? 'FI 

f?F&1 c?^ 

C??l ?1? Ft? istt? ^V('^ ^ff^CF C?F elf's?! *08? 
FW I 'Ftf??!? c^c? Ft? ?it??«^ Ft? 

5FC? ?fFni OfC? ?ml f?c? ?1^ 

Jif??t? Ftc?? liisit?! C?tc^ 

^sr?5fF FC? ?1 I 

^ih (TIP ifiFItFtl Pt^ 

24 "I???!? ?*???? '5(?»C5|? ?tfB '«IS 

'S 5i??tF! I ^1 <?K5? ^ (Tt? ?7??1 

?s?1 ?®? ?? I 7*15 5f5F ^^|?E? 9ft?CF '®ftr*t 
C?i:i^51 1lt3[ «(t???te?? Ft? 5F I ^?srtf?« 
^?tc? ?1f5 ^’'C^rt?? F ’®rf?t? ^?c? '«(*tr??t?? 
'??*c5f '5rt???tc?? ?? 

^Flffl ^??lw? Ft? (?fC6 
?r?1 *fS? I 1975-76 m 400 9ff?CF 
^1,180 'i:?f? efto ^?: 150 

«?f?i:F fg?t?t>rti:?? Ft? !f?i i ’?????? 

isi?t? ??’sl ?^t?'tc?? ®rt??t 
m c???K?c^Rii ?tFtc??“tf^?Wro « 
<<111^ C«rt?t?Fl^ C^C^F 
^f? ?ic? «m f??f-i?, m^w 
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fllN Pw ’flew Wf? 

CTCW *ttw I 

^55»flw f^*rh?i sipswtra 

m ?? 1 ^twi» cwi^r (?fN 

WWW^tesT ^ CJf^ *rtti 88*33 

ww um w^ cTOi ’TTTfi sft '*rrw1^ 
iftcsni jjjffu srNr *r«?i *w i 

f^wtpr *ftc^ 

^ I ^^sni 4—5 

I >2t'’rsr «r«t^ ^tesn wt^ 

srt’ttesrl i ^?i«i <?rr'JiWe^5 sit^rfe^r^ 
^'Not 5i«r f?cw ’^fi I cse®!’^ 

5Pfl5T ^tst’Q f^f>[, Q 

»nrr^c!ni 5tc^4 wt?i« c^jf^ c?s^(i 

c^*rfc^i I 

«tc^ wte^!! ftw c<r.^ ntQsl 
^pr ’tf <tfte?F >m*s ■iwiclsj 

»T?je^9 (Tsew?! ’fw lt?1 cwfJi ’tw^ 

Wffl wl I ?t?1 

wt?j«rt5it^f Nw ’Ps«l% 

5?i m\ »rt?i w«tw fwi 'a cm c^ 

'srH^ wi, cm 

wt?prW'8 ’te^ ^k«f I 

'sMPWI C<tCW 


'siWT® fiPT wi CT *tf%w ’ff'ssit? cstwT cwein 
'»r®t5f c^rt^ 5Ri ?!»Tt5a «uiwl 
51^^ <ii^ ftwje^F <jtcwi wn] 
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SPOT ^'3 


^m\ orf^ mm 
^ ^ css ^ ^ 

9ri^ I >m c^ ftf% <?»tf 
c^ I f^wt=T-«R?»if«^^ Rnr ^ff 
ujfJ'StWtlT 0^1 ^ <ij^ «W(tf**f 

'ei^w 3t'«stfl f^C? CT 
K5Kl^—3tc^ <2(C8t«fCH 

srtntc^ ^t^i sn i ^rf^rc^ 

^<.nt?c3ni cmsJi »i^?i «ii^ jrr<fc?p 

3tC^ 51ttW ^ifftCSTW «IC5^1 

531051 TO *n3p??r «T3nrtf^ 

<2tf« w c?«¥i 

^ «ff^?r|3i «mt^ to 43 ^ct[ «rt»rl 3i^c??i 
«rhi c«rhrt?i-^t^ttr5r i 

it[^si ^5B3t «rrsi c«f1?to[ 

<$1^31 «rc*r(Bft3i CT «to *tf^pp «3to 
'®to? 3wmtir I 3r5pr^ m cm 
to<. ^nti?or«r TO Of to 

wm ^ TO^» ^1 ^ ’Tscjj? 

TO? aiw 3tc*m CT 3t?W ^CWI? 

^ =?rjt*Tfc? ?lc«r »itntp(i i 

5iJi^ «ip? <2fc^t«r^ 

^1% 3pal fl^rtw oM\ toe? I 
?t? TO ^lCTf?5!pt? 3^5 ^ c«fC*Rr c-sjto^ 
f«?'3i ?pt#f?e??« TO 

10 *f^ c?mi mm 

I ^t?iT m ^ 51 ^ ^^rtire^r? to 

Ti CWC31? ^ to?%?rt to, wt? 


3to to to TO ««»pN?5jf I 

<flTi TO ’■(fijuto ^’Ttftesni ^ tot^ef?i 
^ *ieTO tot^ ^ I cn ^nto«to 
3RW >RCf^ TO? »r^<r 'iff 
«r<r3T TO I 

cfe*i? *tf^<2tfTO tfl? ?itwi 

I «t?c^? 4000 f^csrti^? 

»T^? C5^?s ^tc«f irtto t?5J^ ^^•rtor? 

TO^ ?*itPii ?t?i tote? 

C?«fl ?t?, mFfS 25,720 CT^rf'e^llif 

^*rtto ?WF to! «w, <iw?t^, cvrN, 

3r?t?t|, ^toi, ^to*iti 'W 

nf%*iTO 643-15 dm 

43tc? ?3ite*rl *w I ^ 

'514W? ^Vs ^ 

TO ’TfiTO *R(C?? cto c? 

f?tfi *^1% nto «rtc?, oi “tfro to®' ■ifTO 

3R1 ?te??c3rf%f?r?rftTOC??! 

?C5 3ra^e?? to ^4TOi? C5^«to 

?t3l3tc? ^ C??t? TOTto TOC?! 

^c9T-tnn ^3iat?rto >4^15 ntott ^rtow 

^ ’Tto to? to tor c? to? 3rf^ 

^? ??tc?i 1»t??:?l c«f3rtc?i5t?’-ai? *rWi«to 
c?t?te?f ?»?* ?nK? m TO to®* 
^’Ttor« TO i c5to? mm ewTO 
^*ic? ^ fro ^fit? c^ TOC? ^5tc® TO« 
30 ??fi|5l? IP? 60 cm 90 fj^t? 
cTOt? ?? TO1 TO *ttc? r ‘fl? TO 


♦3/l0l» to? 3pr4, ?Pr?t«t'700 075 



1976 ttil xrfv IJ^CT mtCM 36i 


# fet?CTt-Wtwini 25 CTHt'Q^lfe 

^ntfST I C5^ 

^ »rNtc»i (m 'e 

C5C9 CTPt 

^ «fhl11 I 

sR^anS CU^ ?FtW 9111%1| <if®tC^ 
^•Thfcsw (War ’8itci I 

^•\ «ij«rwi «rt«rf^ 

•rttwr I ^ ^ 'srwm 'srtoii >r^’>Fi 
viR^ I 

»rac^ ^’15 3n - «iiir csrl’irN- 
*^< »ro«r^ 'srf^ 

'artaitcf9 (3fn« 3^*noji 

^tw?r m ^ 

CTt^*Ttc» «*rr^f^ mp^ flfsr^Piu 

^ (R c»rtit^*^^?i ^1 w«lt^ 

^ntifcjrii (waj ^1 I 

«rrf^ m^iir ct 

12 25 ^ 

(Witonr OT K9 viRi «rMc*f?i 
*FW ! Rif 11^ cn^rN 

'•rM‘1 wi ^«R c^Rirr 
'#t3iw^r «itw 

W CWtlt^l CTtftWll 

<?ft^‘fei!r 'ik 

»rtf5fCTcw5i ^«.*rtfwr *rc® i 
iff^ f%ci 5 c<!W 14 t^S?t^ ^ c«rWcii^i «4flr 
W |!fpv «i<sm ^ (?i (W^ito 

•JWtijpiF Rl 9rl'»rtc!rt 

l>tii*rl^*pjp!?s f%wr 'Rar>ni 

>1W4J ^ ^1 fet?prt^ w»r?r 
’^IjKW w ?nCT fiHv *if^ 
i*fNrfil^ r *ltt^ vr ifWlcr? ct 
^ ^ vhi ^ r5*r !-• 


*1!%* - 4tf^ ■«f^ X cifhitcini 
9rf^xflK»!5 wxsrt'rrM*! «ff^ w 

( C^rt^tOT ^BPSl X 

^ ^ «r¥ *tt?il 

*rt?r - -^[^ir ®iwr <ii^t 

c«rlirfc?i?i ^^6^l'«'srf^’r’f ^^'*t1*n:*r?i 

I *tl*t'»fi ^ 

(R C^fWRI?| ^55^51 nff 4*57 (Rf^ 

^^ntfc^r^i TO f^w^r^tPT 

«hi ^ *rf«fti*f^ Gff^ ^ 

n^ir»i cmtcH i mn 

^twfcs?r (Pit^sn 

sitor 0*3 {%c5!tf5|^ «t-r(g} f%i ««« 

60 1>|i?t^r I Cflft^ltPil^ 7 Sffe »^R•^ (»w«|1l 
^1 3*85 f^i?t?l I 'Sr-n^l m ’»lt^1 TO« 
^^RtTfcsi (?r«(tc5r (3^ t ^1^ 

fi^t=r «ic*? ^if? «r5i«r^t«i 
TO (?HtC!f ^rtw ’^sf ^ I 

’ftt^ ^1 c^5C5ft9 c«ft^itii“«*1^^ m 
jf?;®! f^'slw ^ ntcn I 

«st«r>i «i?^»itP5r c«fMt^ «f9|pf ^tf^ 

'iw| tro ^ ^ 

TO «ii?r «firl ^1 i ^ 

’iN^r CTO c«rr^?i «fST f%TO fw 

^rhpr I ‘iR ^ *w? «rte»r, W 

=^lc«( ^it«n «Ri?rtf^ l»tiRi^*!r 

%l[ ^ ‘iR^ 

1^ I tte's w »rw« o^m 

^ wNtw^ Rf^< it«n \ 

Wk *t^f^ m ^ wtJiwfl im 4itw 
W Cn «RI«Wt5iPf ^ 

&tWti|csni <1f%5tf9|'5 ¥41 r?! I 

tw TO I 





nm ^ m 
’i%?t m «w•^ 

«r3i «^W9 ff^ i»t?prf^wj5f 
f*rc5 *it’tni cwcJi «iti:»r i *4 *1^1^ 

c«ft?lt«l ^Ts 

^ CfCi 

?p?il ^005 I 3 fn, ^tf-ral, ^ssirf®, 

«ic|fipii, ^jt^rNi, «i^f^ 0C1 

C«f|T!t?l-f^5J^ «t«p«i cm 

^'S.*lt<f5r ^0 C^WCW 

R®t« •mu c«fc^ 0^1 ^ 1 

»t^ f|*lt0 f5 \ 

3ft0!?! C«ft?t?I*^57^ <£R5?5 1963 

»it»f cmt '9^1’ 

241 I 1969 

«t^w 5t?l 

^0C? I ^s»lJtC^?l (RC^ ^t0«f ffil’Pa <2ffl 
1930 0»rt'e?itfe 5»?i« I 

«^tf® ntRi’rtcvff^ mffi 

300 c»mt'«itfe m 1 

«ft5^i?i0 '« *t1%R’?CTr 

Cflftitfl-'Ni^, «t^?! *rrNRi <stp 1 

Tlt|»rs0fl <4flf 

iptfroicssr «jcft*r»it»rc?j 

c^ ^fr c^wtc^t^t ^ 

24 cW'e^i# c«rtrhi*f^^ ^*rhfpf9 wN^I 
mm I 'iW ^ ^ 24 CftfS IfW I 

f^?Rts| I Wf^CR 
C9fv^m 0 ^^1 *rt'9?i 15|N «i w 

<BK*tvtf« cm 6 filttlfi ^fCf 


^5B«i «rWr 3 cm 3*5 c»nrtw 

aptw ?rt«i OTt^twra ^t«wi 11 cm 

12 I ’SltWfl ^g«Wt8 ’BPWW^ 

«fw?r ^S5«1 =4*1 ^ 

«?»f4tpl CT 'STSt^^P ^^1*1 

m I 

«r«ratP(c^ ^0s m 

0fn 5?t?i=rl^ b»f^ 

m I *ltO» ‘iwfifl! m ^ws] ^tu fhll 

I '5!»f?l^W?l. ^ *(?(RU m ^ 

*iw ^itr-i^it^j 

«2J^CII?l &R41^C=T?I ^?11 cm *tl0 I 

C’l^tC’f ^b 5^1 ’’^'8 srtai 

3'9 f5l^? I ’R'? 1*3 fin»t?J I 4tf^lt^ 

^ 300 csint^st^ m^ 

^'®f^ j«5 nf^45?Ri <51^*1 >>^1 mm 1 01^101 
c«rRl0!j ^56^1 7 ^E5^t 5*6 

% I CTtutra^ ’5|« <?if^ 

ff0 c^si »!^^i I cBftnt^* 

«tf«fei ^tfn m f^f%« 

^^11 ir4^t^ t c«rRt4- 

f^^=5s mm ^91 'Q ^1w ^•wN^i I 
smf^j =ftc^ 911^1 'sirt's^tf^ 

'itR ♦rt'eni c’tcw • cn^iTR C^0?l 
«6B'S| 7 5 f*l&t?l I iiil <tt? ^f5c« ^ «f^1 
^*11 «mi «Rai 

'jpiic^ m^ 

m 5®i I ‘44t^¥ti c»r0tfi 

'e <Tf^ am furtu « ^ iwt ^C'W 

I 011^101 

1081i|^ I <®CT nfs! spirtll *1^41*1 «^| 
0P11 wtfto ^'» ^ <4 mm 



ma) 


363 


mm «fct 


«r5(< fw^ 

cvwhr-f^^^ <a^?i c^ 

•iS'iCII ^ 

fm U9^ C^fif I 1974 Jitc^ni 

ft*rf=^ '6 m’<\ ^t^i- 

c<iw bsfr m 

fittn 15 *{?1»11 <?r«l1r5f cer1>4?I-f45?J'!, 

«lf% f<p:^^ «ff5! ^ <2ttv 33 

»r5I>lt I 'S{9)1ti( f?l^cr4 tsrf® 

5l«r?[ Ciic^ C?«(1 <i) f457r54 

*ft»l ^tC4 1 ^U‘\ >'*i- 

®f5ir® 'Q C9Z9iH Ift5{ c^ ^tHJ I 

^«I5 f^srl 45*4? cert5t'4-f4^W4 ^4 
®4t*ft5T«f4 *r4«f 4tS5l 5tC^ I 

t2t«rc5l 0t«^ mrS C4f-( ^46 

4^C6t« 4^ >4^ 45B »i5 

^C=5 I 

CWt5t??-l4'57C^7J «lt?I «£1^ 
f^45 ^ 4f4W‘l^I I «f4-f41)J«„ 

f«{Sf^5Ts5-r4'i>J«. 'a7t<lf«?iC4 ?C4it 4f^3[1CH 
Cefl5t4'N'iJ^ ^1 CHIC4 I 
^5>4llfC5J<l 45ajf-«fC44 '4t4 vfjffel 

^f4^K4 4ti?f 4t’t1C'® 4lf? I 

^51 ^1C4?J 'ir^*|]^'l I *i*lir-«?C44 

^4f^t4 ^tC44 «^C9r ^ ?C5 

«itC^ I 'stC^ ^'slDfC! 

4^C2??l ^4 «IC*14 I 

*p?it^f f^®t^ «4t^ «Jt?i c*rN^t4 

1881 *rtt»I uq «WTft ‘I’W ti)^^ 

C'rtIWl wm W19 ^ ^t5l^?I45t5I «TraF 
V? (?m R5J^ ^4tif5( w I f«Ri 
^ C^rt^fl 44K4 ^4tf^ -srt^I 50 
4cti 1930 4iw <?k m 

ws ^4fcei *5P5psr«l '»t44f^7l 

^i4tWHl* ‘ifffS ^ ’(C?l 


cn 5SI f^?iK t«,4tirsT 4C5I »rapr!i (sm® 

^ 51^ ^X5 JTl? I 4^14^ *4(5 ^1rs|f54s1 

4t4t^ ^ ^ ^ ^«stfi 

^C5 4C<? I 1964 *ltC4 ^tc*(f54t5 4*7*rfr'fe* 
^rs?^5t5 f5L45t« «rjt®l5»I4 
CSrSfJ^ <ii s<^(m ^4fB *1^ 4*it4t5 5F«I1 

CTt>^«f| ?j!C?3^ I 1975 5}tc«f ^jt®tir*R «i|4f5 

me ^4^t5 ot^ I ^ 5i:s ^fai*(^C4 
^C44 '»t5«*f3^t5 4m1 451 

I «14tC*l® ’*K5?164^tC5 ^ 555 ^8f5 

4C5H ^t49 '55t^l 5t5 5ft*l 
3 i|*s’ I *f) 53 C4C4 1 f%i;4t®5l& 

4tC5 I 

5l.5itC4 'srte5f^4l 'ii l45C?I f^'W 
f>^C5C^ I nU 4C3r 1976 *5tc«7 cq *13C3 j »tC554J 
'H St(M 82 44^ 455 441 

<;C5i:& t 441 5tCB5 3980 *ltC4 25 C*j4t'S5t& 
ifl4fB ^5f4 44l 4^4 ^C4 1984 *ltC4 

100 C44t'<i5l^ ^4(4 ^'Q5t'Q 'SIW 45 I 

^4 ^ f44C5 ?rt*& b®f4 44t4 CT 

4C4C§4 41 VC5 4'4*tcfe4 ^»4l I 
4tC‘0^4 C*I4 41*;1 470 f5l^»l4 THS 
444 »i4C<S('1 4W C&l4tCsn 4t4C4 I nU f444 
U 5 ij 4^ ^4*s ^fs?^5tH^l 4t«r 4^C4H I 

4r«1?l f4C5 ^4^4tt4 

‘<5t^’ 44 <i}4fB Sf1&4^ 4t4W 4t«I ^4'4 
Ci5f^4'^t4 ^1'5tC4 4t^lC4 I 44 
4i1Cf4r <ij S{t*(? 160 C441'G5t5 ^Sf5( 

4^iC4 4t^1C4 I 

C4 4C^ ^•Sl f%t4 4C< 445 :?^ 45SRI 
411411 4tlj4C4J11 4C® i«>4lTR ^ 41 
4 ^^ 4^4 1 4f^ ^ «R;515['4^H4i[49Kf4 
4^ 4544t4l«1C4 fsito 4fillPt«!’ti 

4H1 I • 

^ «tfai4hl 44F9^ 4C»1'4 4tC4iI 4t<4J 



\ 


3^ I ^atc*t »P5|W!j 

«r»f a Tfait^i ’r?R 

w Brc®i?i 20® 

c*il^&st« ^T( '^rtc^ I f^i3% wsi wsf v4j?|sfB 
^ «f9f f5(w %? %R 
Xt^l «faT I ’Tt^cn^ 

^ «rvcn ?f? ^5^ ^rf?:*it%l ctc«t 
^ ^1 ^csi c*r «HtoitPr^ii ^<1 ^tc«t’ 

Cn ^'fS &tiI^1^5CC^ c^tsTtr® 
»lt?NT ^ I vij?! ^PC»f ^ I 

c»i «otcjrff^?rl ^Mi3f 
«rf« 500 tin?f?r sirw^sf SfC^fu 
5tt%^ m ?[^f I ^ cf\ ^ 

>rx^C< ^ «559 ^It^l <iJ’l*s c»i 

^»nlr^f^l ’itc^ *it^j ^^1 
«itni «3r I 'srrrcarr%tc=?f 
VS^9| >8 TtCn li<Tt«f^'» 

^ I 

*i>r9t«i »ra5t*r ^ I <^^*1 ^ sfc^i 


CT »R(pw uwc? «i *rt^ ’fHCTrtt'ctfl 
I ws*^C5rt?t cft*r *ft^ 

(?(w cn <rt^ 

'^c=? srf^t'stw 05^1 ’fw* 

^ ^i^irsi *rc^ I «w» "fit’ll 

ij5i:^ utt^ v£i^ ^1 ^rts i 

«jRfrir »R^ 

5nf I ^«i ^c*m *tt#j «rc9w 
f^j%s '<8c^ ?^8^I1 atciit^ i vhitcsr 

^ c^Tt'® (?i «rt»K ^ i 

'srtc^fsppt^i c3?lwi-^«t»it’fc?i'Q <ii *^- 

2if¥® ^1 Tt^ ■sff^in^ >r(^^ 

5r9%*r ^ i CT«fc® R«it5fr?ii 
^j^nrhi ^«ft f5«i I 

^^it!f ^’rtcint 

^ ^Rfru «Rita^ «i*N5i 
^'t.nfJfH (?J wi cwp 

'srt^ilcinr c«r-f 9^fm ^ *tc? 

*1^ *r>rtMlc5ni iz^ i 


’ita^'Ri ’I'*? wc^ ‘«ns?« fwi’ ^ifiFFito «R»n*JW«i «^iDWrom awww 

«rRK3 c^ tariws ^?rRi c5«^ 59*05 1 ^ twow t=?f«sr ^ «iwiVhr wn 

m, tV6T9 (*10591 ista, tawi^Tofa «rt?Rl, aanawW^v fawn, ww m, vm ¥«, 

^^5nt5) f9K«i >i5caT^p5T aro afon *nJw-^n!^WRr «rmH w^ncsn 4W'v?ft 

9WI0W *ncsj a^rti tww a^pfms {H 23 ?rwt aw?^ a^kam-TOO 006) 

» 

wm ai ®iwnw 2R»a ♦fte ap* 1 




(?f«r '9 

Wr 

( «t5Ptf^CW?f ) 


^ t-'STOj 5TJrNnit5i 

•nrowi I »pim 55W <srf^ 

i5CT5 »ICW (?^*l ^ ifl^ I 

«rf^ <2ff^ ^ 

a;^ ^apnwi i ^ ^^=rfH J^yzt-c^ «rrsr?n 
^5? fH ^ 'g^RWI C!l^ <iW*s 

C?f^ CT ^ •Rrtcnt^K^ C^ 

OA"'-<i« »PTt^t«f, OA'(?f 

=r^ cif-t'^stwi *rt?i*n ^f^p?p5 

3rc=( 3^WI 

cf*t 'e f^nfhi't 

«t?rR[® oftH *nrt*^i^ ^ «nn c^ ^c?r i 
«W(^1fr CT C^ 

c* dt*-dx*-dy*-dz* »w ^ 

m <?i c^ c<m cm 

5R I # ^srtnW »Rt’^ I C*i^ <^C9K^ 
c^ *tfM^ irf^wc^ %fc^ c-c^ *(i;i 
c^c^*rti:^ I few =wc»i ’T^ 

«t»T Ktvi\ ^ =n I f%i «itmpra '^c^ ^tNc^ m 

CT, CT 

^ ?i*i ^ ‘iR* 

C5CT wfffe « m »rfc»i c*mcsi 

ifftf^ f fec^ cw ^^1 

vt c’HW’R cvwfe 'ftcjni i 


G« *iwejc^ ^5?rhl ^1^1 '« 

^ ^«0—^CarfC^R 59R »P^ 

'sp!(;^5r^^ jp^*, G. W5 ?r 5 csfc^r m\ i 

'«(®f^C?P *(tB*fl €^ R3TR®t9 

C^ Goo *W ?|SC?| I ;ijf^ ^ltt9Jt¥- 

f^lcst G« ^ «r«f5 ^1TR1 ij9«T’»'e 

m «rrf^ vfi5t»T oKIt^n 

c^i, vij^ t-^iiii ^f6 f^fsr^ *nrW(5rc^ 

m oi^ G«-^, ^®f5 Goc*^ I «it^« 
W 5f5r i[(7i ’ifiirt^ «nRt«r=nr» 

«(twr^-R»1rsni %f 

rff^^’flfe^ w ^fm 

<?f<rtii fRcw n t^cifwgt^ 

^ I «a<fei sot<m 
^C® ^ STW9 ‘fl’ffe «t^ «P«»tR ®RIC^— 
*rfwj 'Rtrsit’^-f^wt^ai! G# »KaR 
fen?j mc9^ ^ 

«i?P!tc^ CT ^ 5»rrf tfPF 

^ I ’fffeCR’t ^ V ^ 0]^ 

1 ; /I—v*yc* 

^ «r^ ^ »rsC¥tF*r 

fetto catv Ri ip 1%1P5 m \ 
^ c¥f 4*51^ «*r®tR} ^ m 
’Hftfe^ I 


♦nift#«t<f, ^«r» ^l»r^t«t-700009 


’it*!' 

(«f?rtf%D8i ^) 


jR^fiiii Jintw^ 

^S{ I ^ ^^^^& sn 

‘^f^R(i '8(?itflRsiyt’?j ffc^ fto 

^ spites ‘‘il’l^ C=?t5r ^imi c^ 
9tC5 '5’ifl 

Wl «Ft«! C*fC^ ntC?! I «gft?f JJ'I’ftt 
‘^^flc5r?i «itf|Kt’ I aff^ stJirf^ 

I Q ’!fg( 

■•qw RwfB® ^ 5Tl 
%(5|«l if?[l 

(Tf’n m I *wc5r?i 

’m'sifii Ji^ititi nf^<rfe <sjhit 
9rtjgf5 I 

«fi\f^f%l?ti! ’TC’f W 

'e f^fsTC^lN emsj c?? 

oq^ 'iRi *ir?i®rtc^ m*\ ^1 cf^i a? i 

'»if^flfi^ m5?:^(?r 

emte^ *1^; c^R > i’ (i: 29) 

y£ici>m ^sr^flsf c^*^t 

>isi #i^i«i f<<ii% ^1*1 

f^^rart^ I «frar a 

*rNti«?«F 5W*TR^tC5f^ 5t1ii^ 

f'i’*t<*i*it#t I -iiTsf^ 

^‘^«rhrc=T?i >it‘<i?f?i isf? »!rt*^ 
»i«r!r«Rf ^ 4T^ ♦I«jir'a5c^ a» 

(^*ivM )t^ 


(Sjc^t^sinr ij1& (3ic«f wrtfl 

si’ff^RarrsT <2}CTt«^^!r <firr^f5 w 
f^fotSR (M^ 

=r?i, a r*m^ f^“5’q'»i 

(.m I’ ('t* 30) 

<?pf^ ‘S^ >Rt«??rfTf ^tiSi’i 

lii Ji^OT ^1%^ flc^ 

I f^ar^*i 'iF?5il2i 

efl^^cat%?i c^TfC^ 

carter ?it|'*^'®l c'4cis ^CE§tf ^c?i »i3it«f^3i 

«{Ml W I 

'SR»!tH ’ifSc? 

wR w f?oi^ c-rR«fif%' i R^i 

*itf«itfl '5rt^ttc=T?t (?rr*( ^ ^'wi^ 

%c«m sitff^ % =1} I f%R 

'siJI’l’if fleers CT •tf*!*^ 
car^ Pmn (3^ •it*pp « (3R«j 'sif a 
afi'^’Katt 'e 'erartw ^ 

?i^t^ %»ri 5tRK5 ctR—Rf^a cawi 

4mt«l TO C^itTO afw«t%9 

^ ’tr^ ’W'SJwf’t '«!ta c^sf 

n«{ c*rf?n n'm ^ i ’fj^titcira '«rt«fH «r5tR^ 
Rto ^R*s*t '«(»!TOfCTa 
mi^ 'i^CTO^ I 

jpTf’Htfr m'9 

»iTOi f%l ^far atiril 

f|«n wtt «ic^ ‘c>!tto» 

Ww*!•n’rrNipifa at«m to iM is ii») i 

a#¥W-IOOO09 



1978 ] 367 


^«R C?Ttf%?:?rf “ffJR ■•IT^ 

5|^ '5(«>t2t5i^i *tf|^t|[55x5ti:?i 5ftfiti:^[j 

>f-!r '«r^sj5t?i -sfc^j? c*Kar 

FfsitRl ^ ^'i»tC5T I 

TN’sr^'Tffr 

'Br*f«r5tr^ t5 ^rt i 

nt^c^T'e ^5fr?fl ’Wirti *iscf f.irt^-if^ 

si^flsr I Cl Tf^<f 

-if^^ “Wtr?^ {?t«i 

^t^SF—CSI^f^) 

^Ft^'i CT, Rscfsr ^fifsiiffei 

'STSStC^ If51 

src^t^ft^ 'ii^* *f5T Rs(k 

•ilw c«K^ Rr^5?r<Ft€!i:??i Rt%g i 

'ifH ^tR^tCSf ^Sfjftsff^^c^tl «JR5R'R?[| 

^rsfaf^iw (?fcai 5i<^t?i«j«fc^T 


^1 I «r^l|tsT '®l5T'S|t5 ^jf%5»tM! 

^1 nc?rhiK5tw 

^r^‘^^?r«^fRi^l c^^t?i q 

^gi^t I ^?ifs 

c^t^i c^t^ R^c?i R^-q^t 

^3^11 '« IRw 

^R^fr «ic^ir’t #?ii I 

f% cws 'spTO^ r { 

28-29 ) 

c^ Rcsf^l«i ^si®R Jit^GiT '«iyRw1^ 

>(i(t'ffsi C^Gl%^<iT <7^ bllStfR^ 

’iR-i mkm ’tRsstfRf Rcsr^*! 

RyR CT CTtto's 

«tR^ csf^^i ^!FHR«F^ai Tv'^m- 

5I''jC»r^ *\im I ^CSjfifl itw ^ «Tjt*f^ 

Ri‘c^ ^tR^i 1 ^nirRc^ 

4R^r2t^fr?i -iif^rfv^^s ^1 ’f*!^ 

•^sg) sjiS’c^i^i^ *i*s<trNRc^<i 

^C3I >i)3F5fHl^'53? 

^<jc^ I 


TMtmTpftrm 

f^WTt-thfVM. bubFiiri 


*®T^ '6 fwi?* 'ifZTO fi!#!^ ^sc*^ FISTOSITRT SRST^S: ?Kr «rK^ I int 

^i;;®^ JWTc^nsjn srsm w.m R^ih ’c;®^ ^ gfWpRFfPP spf'si n;®^ 

^T9K^ ’nSrrc^ ^ < 


Wfsi ® f^tiV 


"ff^ ^“rfeT ’ii^'sit*l i t£iTt«i c^, 

JTCB^-q- ‘C^r ^?f1 fil'lf^ f% ’'T^tsf =^f?[C® 

f=i®tc^ *!¥?[ 5c^, uj^i I <Tfc^ I fl&r® 'sic^ ck^i 

1920-21 »rfc^ 4^' 15^ ^ ^ffsfj ^•!ftr»i CT 

cr^i ?K?i ’i?r’rt*j; c^fc^ “(f^* "TKt^ bpc® 9ft|^?r !2id^-\ 

^^1 WSI, 'SIW^ ^ ki5 \" 

5T¥tqT ^1 (?ic^ <Tf?:?i, 

f^ncff5. ®t5T=lt^ 'B’TJT C<«fC^ f^f% 

5[q[ \ 1937-iii erf^^tn ?si:?icf'Jr i 

^=TC^t^, Itwt^. f%«fl #fil f%C*^1I ^t(J <«l^l 1fKf%^ CWt’^'8 

<2{c5tcn ^c?if^irf3i n?Rt^^^ f%®t®?=T f%5T i -q ( 1930, 

viR*> (Tpf^ Wf^KtCSf !Ttf^ ) etriCSf -€ c2(TICflf 

^ 'ttu >« ^*0 ’ft'Q^II ^t«[ I 

c^i Tl^B^—4^ ^^*\ '®rl^^- ?[fi!g^rt'«t!:^ ^s5t»ii ^p^rc^r^r, '®[t*tf% c'^fc^ 

m ^k® ?im, f^feg ^e^sr ^ri ? 

5l»JWt?f <i3^ CSff^C®'& ^^iS 5=TN—^^Ttflsr 

m ’fiRti c<W 's^Bi^ui ■<t7f%'^ ^«i®if% ?pc?i i 

^1c«? '5fs*|5fi^i;«l ( '®Tf5[^ C^t^f f^?I?[ ^1, ^1 C5'®^t^I 

2/8/39 ) » ^<191^ ^Tl I r^c-sf?! ^itsT’ir W I 

c^»rhr fts«,»r®f9 f^f% ^f5 i’ 

??c5i sicsf I ^Uh ^-sr 'St?f f%f.enT 

s<E:?f ^1 w (1) c^tt^i 

liiwcf '®rf®'ntn i te^srl oqfB Tfi?c^?f ; 

“itf??-^t^, ^^jtc'i ferff^ 4i^fwrfr (2) ffGf ^si % 

c-t^ ‘t*t sri^-'Si cB^-t^r^ i 

-fe?? ^lt‘*T!T WtC*l f%aftf^® CnWl ^ »f®I 4|5 T*n *!#f^ '<3 5??l1%l ^JfCf 

^Ts'Sttc’i v?"® ^fe:3R I ?ji«^ iKS(j 'srMtRt i 

f%C^ f®f^ W®Pr, “41^ ’Tt^l (?f 

n^k ’tt^t ^jrfe??i 5ji5<t ^ttcuR R i?«pi ^•rt^»if^^ 

•cnt^a^tfi ^*Tnitf8^sr, c*{ts->ft|?ji, 24 ♦r<w'>ri 
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wf^lvw 'S(f^“6^p»t?i ^f«i:^, ^n 

I f^l ^*tt?[®Trwt^ 

c^ 5r?«t ^1 

iwf 

caf%?l SI^ I 

tsif^ n^'^ht^t’R 

^?IC^ ; ’tTtf^f^'Q-iJ f%:®r 
^ CiJtC’f *rt'S^ltC^ »fTtC5rt5STl I 

fjfvC^ ta 'sjtaR'l ^^t?l 

I ?rl *r®T '®i ^ i5j?Ptf*i'® ^1 
fi^m ^1 (sr^'f 1 ‘Sin c^U 
f^fsf f%CW?l #l?Iirsf ?!SC^ fi? ! 

1919 Jltc^r 

^’«tl c’^i'N'ti ^-m ’liii- 

r»^ ^iV'ijtif 

—“Revolution in Physic — 
Newton overthrown* l 

C^tet=f ^ I 

i f^f^ I 

fl^r cn, 3?5fr®sf, 

5ri ^tiic?f ^ c^ *rNC*!t«j=r ^?r! =ii i 

C^ 30 C^ 

9tc^®rr^( ^c^itwiJT \ 

Pr®t^ C^C^f ff^T'Q # 

CHiT 1% I 'Site 

fti?^ '®if^ 

'sttoir f^5?^ ^51 'srfttt ^ *(tt«n i 

^ J!Mc# 

*'srttwt 

*f5I tts.tcft 1%f% cSlI^tS'® 

afsfl^r®' I *R s(fh 


^trsni Kttti 

(anthropomorphic) ttSCtt 

'srttst5ii(tfr 'Q 5it5,OT r'''t1??CT?r 

»rf<¥ f%f% ^'651 

(Sjf^ ^tjctt*(, -sr^t^f^i 

C=l| l” '«ftsrfttt tcti \Ct?( >pNttCti?f 
JFrt«( 3^5! wi I’ 

^ i ^ ‘(^’3 

ttsictti I <ii5r=tc^ ‘^1ft 

<5Sf^fB 5f3t?r 5{ct <ii« 

^['©'5 •■^!::^ tct tift CT, 

WtSC^ C'ft'^t^ ct’i •€ c^ttt^i 

'®'<p, cf\ rt=5tt3i 's^^^s^^tR« I 

m\‘^ a 

^ttte(>rtfr ^1 'i!^ -sitPh' ^tt^itBstl 
'siJm I 'Stt '®tc^ eicttt 

<pc^ 1954 tiP! 'sqjottts c#»rf^ 

( MASER ) ^ ( LASER ) tflT ’S?1& 

I WJttti .'(sg-t^ '5ltCtf^ts<®ttt»f 
?p;«rt^f^^ '^zvN tfBn 
mf^ WT—(?# ^ 

(antimatter) ’fim I Cttt, 

's «prw ^ ^1®t'8rf*(t^ 

Htl I '“Itt'Q 

1955-11 11^ W f^t-sitJT 

I =if5 ^ act Wr 

-rf^ i2}t^^ mTwzm \ irt,w '^%- 

1% (1952) ^ «ii^f5 I 

'siHJt^ *11^ ct1>t twcisf, *'itn ^ 
^tC5ite^n et^itcsil 'ai'Wwi! w ®ii? m i 
Mil *1tHW CT, ^»f f^fipf 



S70 


mm « ^mt^ 


^ ofejii ^ r #iii 

'®rf?c4^ WRJ 'spRT^t^, 
'Ei&srNr f%!isrl% 

«f^f^ >iw<s t^c^p *i]^fi^ 

f^<5rt?l 5f51T{*rJlts(5{ I 

>R? f«f^ SI'S?! 

^ R®t41- 

m '^t^r ^<ic® c^?[*n r 


[ 31^ 

‘f^“f •iWf’flil 
f^ti;^ ftPT?i *tfi5rf«i ' CUR ^ 
^tRtsi ^ =1^ I a^nsn *tf^^f 

«jw c^ 51« <*1^ fesR 

HI, ^51 ^?lt?l HI (?I, 

®tHfHflH *lf^ HtHtHPP I *it?PSltHfH?P 

^rr^i HiH '^tdni 

HHtW 

>sp5p»1ll (j^-h® CHR f^RC^H I’ 

fn®tfl i Hcfe t 




f^®tH ’iflw ^iw 3]c*t 
(X978) 4B?t?l HWS'S^ICH Rt®*t 

*rfH I 

C^SS’I «rf1lC'® 

^H5!*l^5ltH Hcsr 
arlHtH ‘iJTs “nf^MR =i?^tW ^ 
C«rt^^ifc«F HSHt? ®t^H HSRH I 

aic*! ^ffl^ (1978) 5‘&t=s 


^1HSR Hi:^M 

=1tt% Klt’lt^OtK «llflH 

H^C^H ^ I f|H 

HH'91 ^ HStHHl’ I 

=!PRH (S: HlJ]8??l<2tHl»f I «tt?JC'8 

«5 BcIt'ltHJt^i '« *1^!^ 

CHH I wdl ^ Tt^l 

StHtftH K|t^t*(rhl f^tR 

f|c9f3T I i»f%>*tR ^ 

«(?f^tif ®t^H ’^CHH I *t# 
« ::sC^3H 5^^ HHHI 







1707 


90?- 

9n?^Tc^ «!r\t=^9!;;f«?! G£i«i^c':5 [ c^TSR—9^1? (herbs), 
9i;s's} ^n? (shrubs) yiT«fTg«i (trees) J fsps* 

sfT*!^ (water 

animals), (land animals) liR? 

ai'f'l (air animals)—f'S?! C5i®fto$ sFcataR i 
^ fi? I ^51®^ f>9k 

iiil w«if^ f^Ts?5;c^ ?i;wf5T^ 

mi iflsp? ia=iit$ s{ic5g 

m'sf^ ^ftmn (« ai®i1?i) 

tq?pt^ caoVtf m M*? 

^TTC?iTen5? I ^ tmm ^ws 

f»R?t TO I !?cst^ 


f^pj (modern sysletr!atics)-?f 

\jspm ^c?it i 

wiwr^Tpj f9p?TinjpRt *psi 5c?rf?»! 1707 13*^ m 3^;lc®w?r «ibp wfsta 

’tfaro I ^ t»f«T5 sn*f l!T®c^ fsnta i ^ \ 

9ni»(T*iH ^ 'sVi SPTST t?st I m sne^v ^ a^pia 9n?9n?^T ='ric^ i 

Hsw ii)( 9tTi»asn?i at® 9r$*Nt ^53fT9i s$?i;«f ^nwiaiTw?! sic«a m\^ l=5®ia t ^ 

&*p*ic^ ®T9i <spm ^ ^T^'ssr 8fT*i1 m 9n?9nwf wa? ^ i 

f*j®T fsfifpf ^ 9[^ 2Xm TO5 ?^; simSlSlF UJ^BIS! ®1fBI « 


^ 372. «lt»f ^ C 31vn 8iT 

5'G?rT?j Sffjj sRf^ I <i;coir sK«f ^ 

fTO-«i;!r ^c?i^ f^ss7(?ra bjott wra aJ5«f ?p?r:3h t 

?rTei7^TC®i ‘mnwM ?proT5n5=( i <3*^ Wsic^ t^T^w 

sj;;5lg ^T5f ^TO CW'GHT^ '^W*l'‘ to fsfSr I Iw; 

cuhjcsht?? a?^ Pt«K® ca!:«?R 

5ic*0 ^TiRiT®TO>m ta^siw a^*f3T enfffK^ ^ri'e^rw =5H;;c?rf«i 

1 t«!fi ^TWTsrre^p (Natural History), 

«fJi; c^Ti?w f® (Works of Joseph de Tournefort) 'Q ‘^iwijt 

(Herman Boerhaave), ^vsiTfti ftfcew i ^ 

atg^T^'PTfi i 

ta^'H ^5T®Ta'l BiCiTT w 1727 sf^ 

mK 1728 ’C>$TC^ f^?rl^»nT5ic?r cTOii, ^t?f ^^Pias^ii 

?55f ^ I ^aw OTiT ai'esH ^n^rr'S i 

.ijsp? ^sjsjia fegR c?i, aTC5r?f w;®# a^'»o mee^ «rp?f ?Fi9f^ ta 

OTrafcsi t i£\k ®wra1 

t^firTT^ ^ a«R aiSf f?Ti:®R ) c^®? ’fT5^i^T i?n®r?faT®KJ7^ 2#9T ®rra!s ^ C5iaH^T?i 
s}^?7 c?iaTaT^ ^ceiJT i mw c5f‘T$ <3 ^c«i?r ^ 

ai?aw?i ca?«f?^Tx w.^ tsf^t ^cc*r 1 'e^ swcij 

asil^ ^ m, f®T^?nCT?r a«fca«^ —®RJ?T5f (sex organs) 55R;;mc?r 
caf«i!^n>i, yRc:?f ^?rf^5R 1 

f^s; tgTi?1mc>m 5Fa;;cf^ jtt 1 vsi^pbr spgpi^ 

c®ia^ *R}t:«i?[ BT?rrai^ m ^?!rs5 

arsi, ^ m a?rra ^ ^^artR arc^i 1 ^saifa 

^?®w—a;^ « »al m 1 ataw^ fea^ f®f?j tot «£i^ 

tal'ifwR ats^SfT ^Tii ^srrea^ sn?rT i foTifNnsi la^ at?pp®a5rrt^^ se?«t 

^?rceH 3^^?T^5i ^at^ aerm wsw 1 1729 '«c1«&TC^ snzr 22 ^ jt^cst 

‘smc?iw 'sr; ftf fFT-GSH??; (Marriage of the flowers) ^rorPTisn^ »9^ a<f^ 

^ SRPia 5TRC5R I 

1732 'iicl^e^ fea^iTSTT ^TTC^ {:«ft:?js 

TOa®m'^-Ta aiMiRT 5511 c^c^, so? la^ 

iRt^ Mr aw 4,600 sn^ aa af^asr*! ^?tc®w i t‘tiR?f a?i !rr Mr 
CS^C^CR sf ^^tsRT src *0 t*fl5, C^TTO ^Pm^© Wt'Tir ^ ^«T ^ T 'JSlir f^RT 
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I 

?t?9i »nnf'G5n5 ^srrw, w q?«f ?571 T!?t, ®n?t ^?r9! 

I 'SRT^ ®fp??p ^ ' C g f^ gT I 

?4«fw^ i9?§ <£\^ I f5R*hrn:5T3f ^icsp c?i^ ?s?ffi 

^ cwirar, tf:;?r^r’f«i (telescope), ?T 5 (magnifying glass), 

6[3j 1, '5nt«( sn?n3 ^!?tt ^c?r?ffij 1 

srpff ^snryr -tic^ ‘^t?f5fp®, *fV^?r fs^;i1?rr5T >h 4T*ff jpkt T^if!:?i cqct ^-stTrOT 
5iM^® sfc^‘^ 1 in ra ^>3 c<5h '«if?fsrTc«i ^^-sr 

afsf^ >isn^ ?®fsi 5W5f 5C5R I 3]^ff 1 

str srRFfvSiiiy «i;T;j5n35 

*5rai9f;5 sjI'pri (^"®tf « ) s?tsiw®i^ (nomenclature) 

(9^ ^jsR};*^ 2 f^T -^fivs^T i kjtilfpi affvS'!'5®TOT?r (Natural History) ^♦rj 
^ c5TC«f^, 5n?i 5ij<(i '5i;;?r;;^^«f ^ 1735 a^Rt^Tvs ‘f^f^c^sn iRsraT 

(Syslema Naturae) 1 '8$ Twra w^si aT«i1 « l^sr, sdsipr 

< 9 ^ ^-*9 I sR^acR fnTOC«Rt (binomial system^ 

iPRR I a?->9?f c^h «9ist$ « arefNi 

(binomial nomenclature)^! ^1 t9^ grT«i’t « 

mtsRi tf;f$ !R?i I tim 9ic(-^is} (generic name) 

i9?t? asrrf® ^rrsi (specific name) ^ ^ ' frm^itccra f;^ 

c^RJ? sfTefliT insi fsi^c^ -nwesra a«R 21 ^ 

«9^t 3mla-?rrw?i a^rsr im^ ^ 1 ig^’aTw. 5n2?:;c^ii rtsi jjr 

‘ktwt CJjtRcsK’t’ (Homo sapiens), (Mangifera indica)» 

fs[^i?rf<tR5?’ (Hibiscus nnitabilis), —‘sR^wc 
(Ficus bengalcnsis), sR^^st; tgtRfW'om’ (Ficus religiosa), 1 c^isr 
^ aT«t1t;^ c*r wf^uvsi 25 [«rt 2 r«t^T 'sk ^ 

^ iiicsRi c®K^ ^5^ ?rtt5 a5fR<? *5171;® 1 cwr, kss'nl fswkiyi 'snu^rrc^ ffw ws? 
‘snifsfciRrr 1 kssi^tk jtoi? '8?i jt-r m 'smfsrcsRn kwVpf 1 

'5iC»??^ 5i;^2t*rRi ^»tT f^'Rk »?Tsi 5t\!w c®w 5 ^ \ c^, kspRl Iswkit’Ri 

ITTSI «fPT? (Linn.) ‘*9®!’ (L.) t®T®fT ^ I 

JTTSI km W ^ 

591 I 'SPtJ^W W C2K^ “mci W, ^-t^TPT OTRIC^**!?! <9^ srT*fjsi «iT®«Sr! 

^ri?5 ^3(U I ifli *F.®t ^*si 'Q stw'lc'ra R;?5k:« ost^ilt:^ kwf =!Rit wtnsi 

5 :«r, 51 '®TC‘f 5 5*5 5 t, f^tfw sma 31*11:55 mi 5*^ firo^ 
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mm « 


[ 3l¥ir 8«r mtn 

»n?T*nf I 2fR5PP 'skto »iw ^ ^ 

tsfiT sijTBRi ;a^ sm*f sjRfcsH, iTW (nature) i alisf® 
ci?M?iY a«R a5in*ic?Ri ’«f:1s§K^) araw 3!<<fn ?«9T sro 14, ^ 1768 

'»cKtto sksjj 12-^ 5m 5}?^n 2,500-c® i 

T*m% si«f^ « wsmf «a^ 

CTscfl 'm OHfeif^n??® 

(sexual system) a?g^ at?!*!® i ca tfimi «5R;7rn:?r 24 ca*!*!?! 

fa ?a, ^ a:®Tft^ a;;;^?iaR:^ (fca?! a;t ) jRan « ®-n?f?i 5i?:«rr?i 

atac^w ^?n at^ i arsi^is i:a*f1 a®^«n:?i?i ( fc^ra ^Jpn«a ) 

t#F'«§ t?RTTc>i t?i^s I ?!??« »flt§ f!w t^; fR5TC?Ri ac^p 

a5^ i>i?!to a1^ «?! suia^ a^rm ^i^ai i 

1736 sc^Krc^^'f t®t=T cacgH i cams? carcfa?! t^altasia ®sr faalsH 
a"t!t®c® ifl® a^®TPi ^tat^ i^^tscaa w, t®ts7 ( a^!Ka?i sj;;5T ) 

«i<a taateic^ tffc® '5 i®t« '5R:?3n<r f?Tcaa 

arc® taalsra taarca ®k *f^ m aoa « ®tcf 'Q^ t*m tfw; km ur \ tf«; 
f aw' kia ca?t ®KC?n«! a®rTaTTa f?!caa i «a?i a?! t®ta 5aiT!:*!5 caiaa t^a ?iw?i 
caarca ar^ a?i fct^js^af t^arc^ ’§Ta1®w aaaia ^s?n?i wear t®tR f??c?i lacaa, 

caarca a?R®^«iaca 1739 a:1»^ !®la aT?n ^aenc^ia-ca i 1737 a:Krw 

5 anc"® aifT^aala t®ta ‘tweam aTa;tT^Tsc’ (Genera Plantarum) « 'ciFT?rr 
ana:caTta5T’ (Flora Lapponia) aw ma i ^ksm wr^rala « «pmaj 

^#!«§Ta;^a?i ?^sit« cata afia aaart^ ^carcar ac®Tf ai;5®a S!^-t4®Ta^ «£ia? fstwR?-^ . 
^ am taa^ im a nfe® a?i a^^ata® 1m?iT aK^ma:’ =!^ fjjcaa acsrsfala®! 

^®a I 

<f!?! a?i t®ta ^a?rTgn tf*#!TOca ^tasir-tassia cfiat tstwi-f^isnca ^aiiaata 
taa;« ^cbr i acf t®!a *^?Tca isf^ar ®m?rt^ <iiwcaa*l cacf-e wr^® 
caegR I ®aa cac^ t^ta ^*maai fat^g “mR ^;;ara1 ar^aro «!a;?i««na 

« a^?ta!a ^larT?! aca®^ aaa ^k® tacaa i t®ta Imn ^srjTtar^^ gta^al s r a^ Fr al' i ^«inaaT?i 
^ti;^ t®ta ®1?! CTKa?! ac!f m^RTS! Baa mtawa i 

ar?^ ai^TOca?! t®!a1rrca?! waiar «a® !?«! ca, la^aBr c»aca?i ?rTBna 

w MCf a;a' »aT*!*la®i Saa:;® ca®ca?! at®fflit®a 5 ca^ wta aaapi wia 

vm «na*oa t®ta aaiata taaitaan a®nana i 1761 asKic^a ®tca' ^ 



^^78 3 m 375 

(Von Linne) fe»nt*fr5 ^ ^ ip\ 9 f ^ (Karl von Linne) *ncsr 

5K9R I 

‘fsipf (Linne) jttw^ sfjfcsrjj ;5^ fK^w « <a*Rt^ 
^srW'G '^"'o(.*f?r cHr?*it^nj^ tHAx >«fc’nf!i psk?i t!s*p?1gTOT5 OT<srr 

2f«'^T<^w siTO ‘feH* (Linn) wr ^c?r sttc^p i m 

a**n?r -^nff fec^isr w, 1778 3=(so ^ 

’1??I^5^Jnn;f4T 7I?I^ yfftfcsf 5I^5T I ^^?|ITC5T Wt^fTCTS ?PITOSt‘'^J 

fei sn^ srs^ i fafpffgryi ^n ^ cncw^r, «aT«ft- 

f^^TCJT?! 'SumRI W PISR “TIW C!FR sj^ I ^ 

W-iTs 'SRTsn ‘^phsttcsr:^ 1735 (Foundamenta Botanica), 

‘?^^?r:f8tQc«nFT C5TTtit!7^’—1736 (Bibliotheca Botanica), ‘W^ijc tTFri^'—1753 
(Species Plantarum) jwh:^ tfi’wa i 

'si'^ fwTCJra «mw s^r 1778 ^cls^r-*'? i 

Wt^p=Ri sj75T?r m ^?i 5isr® si^su?« sf^g^rra ojspsf^ *R*i ^5ii;«i 21 ^ 3 - 

f^JT pt:? ta ®rn3!JT 1 ®ttcwt ^ sm^ 

’iM'i*?! (Linnaean Society) 1 ®rrs? 

^ 515H tl5?[«JT sicifi^ Sf^tc^s ®jsi?r ?]:?[ ’STTCifi? I 

♦9/2-S, ^i^=qsr®t-700 002 

Ji^i5f?:«f?i fsij^PR 

?ic®j*EFnsf *pi; t=^«n5? <3 ^^-^wicsi 7{mm ?m*ni;?i ?w; 

srr^ ^ ^cwrnnr^nw ^ ®s w Sl^f^sn^i- 

fsrra »n5i ^ S^spflsi t^*s s^irtsiTh Jisi^r c»n9m?n^ ^ 1 'sfw, 

3^T5^ =tt ^55Tmw?r sncsi srenM*f ^nSripn 1 t?[W awioROTW 

jwff ^ sps^riB^ sn wif cfr«n to i w 

-ntasTSTTO «fl ym/yrnw^ w^if^rsT ^Tsi^n *iti:«? i ^~ 

l»r1, ^tT5f, 1977 
‘Jlpsw 

Ft-23, ^t«fl ll^. ^^^t5t*700 0C6 ?P^s#^ 

C^ ; 55-0660 5|#lS f%«t«i 


5 






c^i^l 

tifbfljws 2 fT«tei sk*j 7 ‘>jsi; 0 -csn^ (sea hosre ) i 

WTC^ WT^iwslif sn? sna I si;c'«fa ^ ^ 

sjT«f$c«p »J5 i;b-c?i^ w ^ I 

to { bonyfish ) «a^ siT^to im’t tor^ 

^Hv^Tca tojnf^pqsacsp? ( Order—Syngnalhiformes) 

( Genus—Hippocampus ) sjctfj irh i 

^ snsc^ia 5R;;!Bt «awa (Tr«n *rBr i 3fsf;;ceaa «f9rs% ’n^^rm^ra 

W irra«T^?i®f C9i^§ ( prehensile tail) ttfc^ casK ®T??r'^MTi:^ *!!:?[ taai 

r«fSTT pf«fi?i. 3IT v!m sn^ !5 rt^ m J?c?r •mca rt i 

«<ic'f?r CB?: ^ I cw®! <a?iT wi®ia sr® sn«iT« «n^ psiia 

*ifis I inm ww sfwf^ ^Tcs^a am 3 tsic^«i j^^cirr; ca$f$ *ijt!:®?i sm pmr; 
«rRf w toWa 51^ jactm a® ^[irsrrar i "sstpist a'S im'sa si®, 

«^®i:c5,5=mc®T I af!ti?ic*Ri 3^?:9p isi?rr a® fsifsTcsi 'sriwiafr ^imc® aTca i 
Pm ^ ; spc®r laar w to «fTC^ srcer sip? 5?i i 

sic^rr ««isristc^i fsitsi ijttc^p c^r, ^rr ?ric®i c^tpht si;^^ i 
^ srrc^a TO c^sr ^»f I ^ to si^ c?t$ <nc^ i 

; si7«rm «isreiT5f gfsi»r sRj; ^ JTcem sr® pr^nm i lii^ aTss^iT «nt5 5i;<if i 5r;;(;<i{ 

I ift® cjq^ I j?TO fa®?T ®f;-aTc*r C57«i i carc^ia to 

' I mm c’wi ^nsrc’in m to i i 

I fc’TT®! c^n®! i£ia? ^ i tou 

1 t?i$^,1®TC® «fic^ I xim. ^ m; m ^ srs jxm 

^ sp^-e siTflrm §a?f to?Rf si® pnis • siwa ¥ips ^ w^sn i 

»a^?^ ?Fto;[5 a;«5f ^sirw i !^ yiT<iTiW snoia »i® taisl' ai’^iTiT, nra; 

'Q a;;ii^ ai^i^sn i ^n^f^ega a?t c«i5;^ w# 9m >«; w wW i:«!OT?i =vi;5 »iw< 

c5TC®m m ^Fca c^fi ®fto *iw csrwT *aa »ftf rc® aica i 
' y\\zm >isi?i tfj?rr s[c?r si1®T?i ^tc$ i wma 5icp c«^ «iWTa ®?wi 
'pmto %*fi ati5ii?iT ^ SIT I h?® 3^‘9mca?r *j«ot si*si;?:’«i-toc?i mt, 

to I TO SI®: ^1®®!! Sf^sism swf^'l® 

5it®m ym ^t® sjr^w ^ i 
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bladder) wc^^i ^?i>nsiT iwt <a^< ’*n':^T s^Gff «n4fc^ ^n^r^ij jfcu i ‘^'?ph siijf 
«iff sTFsm {?FH fe J[C5 prf?r{:?r ^ law^ ptc^^ 

( specific gravity ) ^?Rf\i,^s ^ ^jnvi •?«•$ ^ 1 ^ 7 ^ ijn^ ^>ia^i? T 'biw 




01 1^1 


’ttcffl 3j^ cs(t?i 


’}si;;h®c®t to i sn^nw ^rftf *^ 351 ^ to 

^^C 9 T «rrTO ^ 1 •m ^s ^3 ^"®ff« 01*11 ^iTfo f^iw sp5«i K?r 1 

TO;tS^ C«IT^?I 57 ^?r ^537 ^ 033 siTC^g TO3 TO^ 

51® 31® «(t@T; TO stcijj !»f»T;-srrc^s?iT ^fsr® ^ 1 coii5?i fjics tf;-nr»i z^ 

t^C*R S 139 iSiZn <gsp7®TM fs|ti?f® 59 ?nc® «ff5T?[ !3 i 

^ spsciSRi spqca m 50 awT?<5^ wsn m \ msvsf wn# 

51SI3-CTOT «a^ ^t'sa sr® a*N' 'sira >?^C5C^ 5'^ tF;-^?i m> i 

« si^9iRj ^ ?f<Fsi m]U^ >m3“C«ii?T c?sn to i to 5 :^— 

(i) te*nT^;TO Sii^srifc^i^ (H. trimaculatus) 

(ii) fe’^^R'TO (H. guttulatus) 

(iii) fe*OTWsr:TO (H. hystrix) 

«£}^ ^ ^“’n^cTO ?(tsm 'Q cat??! 

C¥«^ ymj I 

TO3 -wt^ti:*ri mj •'i3??9?t «j! 9! «fFFi9 ®a 1-033 ?J53:®i^ crt to i m9 

tswTCflRi nrn tn %<‘m 55iii;;^«Ss® jss ^ t •ol-^sncsa ^ -<133 
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[ 31^ 8St 


sire »iT9T iM 24 48 ete <iw jtik^ me? 

^PKd I 5WR *81 sire ^’c?! V? Sire »a^ to «asi;renw 
^prer^i ^ ^ uwfliwfl si;to i^ I «re*ra ym m\ tsito ^ i 
>?r1-sire tflw tflc^ ^ pre ctp?p «fto w«to 

«nc^ I wsOT ^ feii9n^eT »i;;arT«f; to l^to (fertilised) ^ j *b1-sitsf sj«r 
«FTre «nt5i «fm?i «q^ *f;?;?i ^ ^ i *f;-!^ to 250 300!$ to 

<i;?i^7ra ^ms •str^ka «pc? i sra ^ ’•al-srre yqs !?ii[CT?f si^ 5 K?i t 
=nc5(c*m 5n9R-^9ipj?i 3j?j *nto ‘S^t^isI i ’^sl-snoer ^ire *fito «rt^ m i 

am 45 to *iq =¥s5 ^ sn? to^,-!»i ^ cai;$?f «fto sictij ^ i 
19^ «(to® to ^ M?i !m 4T^m^9r «i:;^ irei$ m5?r ?i« <iic=!isTO 

1 c5T»>i to WC9T mr ^ I 45 to ac?i «i!9i 

c^iw c^ta ^511 ^JWR'Q lii^ «ji?m STS ym ®;a!$ m ym 

wto ®ncsi I ^ pito area 5;;$c^ i inmc^ stot 

tot csww ism n3i;;^«p^ srsre ^rpicfT^ >r tnto arem ^?ii;^ ^ \ 

sirn^c^ ^ *^«rT®1® ^ 515 i:;h-:to atoa i sj^if c^wtot >isi;;h 

^rsre !^ <mr 511 sw^r jtct toarw csiaipn >isi;5-isn^ 
ato^*re tonc^ <mT ^ SJi'imw, $rea?T <3 aiaw ffra snsugrc^ a^ c^-cs 
<3^ t^snPT ^sfslc® w ^ I c^nsTCa? c^spfm jict asi;g*isni?m < 5**1 « sf5c?m 

ton^'Q ^ 5 ® I p®^«ftoa siscp-wi^rsr jnsrr <3??*i 

^$5*11 




»lfw! ^Cf, 



®;5?r W'esrr ^arns < ^■rar sr:«ii «ii^ tSfV > 
^ t <ic^iwiTiiJ<i ftj^ ‘A’ C5^, inc?n ! $‘^ fw?! ‘B’ cays’ 

^arr^iiiT twc®! ‘C* ca® —s[;;ffm^ i >|5 i :h>i1vi — jf>*i fsifR§ i 

_1. c^ *fgc^ »if?Ri ^t^Bri ^?D«HT 3n«iHef TO {^) (b) ^sn^, (c) «r;;?! I 

^ W«5i «£i?p i igg srctn ?ic^ (a) tot « csrrm fw, 

(b) ®T5iT 'Q fsr^m tsRs®!, (c) mm «fsfro \ 

3 . CTO ^s;?f «nc?!P, 5}^ ^ 

(a) 5};^^ -TO, (b) 5 :pt ^) dl?F^ sflC^ I 

4. SlUf CTOT? 5C5T ^ f^ICSTOC^ra Zn SfSW. 

(a) csfc^ ^511 <!TOc« CT 5m to sw-r (b) 5 *tw « 

sic<fTTO 'f;;;?^ 5y?[c^T, (c) ^ <i;Mc^ ^c*r m i 

5. ft5TOi^c$ c*i ?nTOfTO wi' aTO to to 

(a) 5T^tlf5Pnf?R, (b) sn^IJRteR, (c) t 

6. log/-^fl?f TO ? 

(a) X (b) x^ (c) 1 

^ 7. 5i?«fTT?r >m 'G?j ®iC5TrrR7¥ (reciprocal) CTO c»ttw5T 

if 3TWT taraspsi ^ ? 

(a) 2 i (b) 21 (c) a. 

8 CTO tsiW?f *f*I fsiW ^ Wf C^*! C’eriC^ 'ST 
(a) 380W, (1^30 Wf, (c)60 fWt 
§f ^^»l#55RaFT« iR TO «(TM TO 'snt^f'TO^ 

<a) csnr^t^pR, (b) csic'^Tsps, (c) csirw 

10, »fl^ n;«f^ snsgm »Rflc?r csnt cmro af?nsn'«i 

^ if 

(a) SHT-V c«fi?is ’frsV sw, (b) m c«JW a*T5 to. ^ m c«fc^ a*T5 fsjfsrsm? 1 

11. 5i^c5c?r 5fsr mm m fw«H f«iwTsrt trost a^PTO to ^ stw 

(a) ^ sn^ to’P, msf rot®® «ittsito»r « msix-wr « 

(b) ?w 1 *ERW SfifST, K f«. ?nsR «t 
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«irif«t^t« 


I ji«ir f#, ^ 


(€>- ti^ra, srT®]5} fg’t« t'sm?! i 

]2j WH ww <a?t$ 

(a) t5itf5i<F (b) (c) fsiJS ■nw'* i 

]_3. ‘«i5i?rT®f’ 551 

id) .9^ siT^^ sf^T 5T^cs7ignf?r^- 'siTiHvys fsng*i, 

■tT 

(b) <3 «m?5ic®?i fsia*!, 

(c) f®57 m 'smfji® ««£i^ sr^r «int>ic®ii Um i 

14.. TO m 51T5T«17 5?r ®T 5®! 

(a) (b) *i;«p®TirF, (c)_'5itg i 

I5j OTJ?: vfi?^ 19^$ ^ «ni«, (^r 

Wrai^TBI m ^*53 51Cf WCS <ifTl51s ? . 

(a) SfSI, (b) (c) ^Tt?TfffI^ I 

16. zm «F® ? 

(a)0°C (b) -4®C (c) 4°C 

17, ^ (intelligence quotient)~i9^ t^wic^ W >m 

TiV^ ®T?l insF 

(a ^ TOft^wn (c) *itfi«("f<trn i 

(5isiT<n5f 388 B'^gj) 


Wwr»[?i 


iffl* 



' ^ 'Q ^ fs^RT ‘Wff'Nrn’ft TOTTt^ SF^it I ?«I®I5?^ 



«inaTi?|g" 

Pt$t—<a^{ ^fJJ 


ff«T ^ «nH ®H « PTHPI iitgpiw ^ ernf, 

^*wi*tT^f, <®1?T sTRfsif^ ^ifimf'jsir « PFT«rm ??r^ i 

^SWI^ mi 1879 ^jm 14^ airs', ^ ^ 

I m^<s ^ I mmr ^ ^ ^ 



382 


(31^ if. 8ir 


wtir 

5CTf «rwu$!? ?RtC’?I I 2J?5^5 epftiTTJfW^, t^rtw^CT ^ 

^spfb^T I liif 2PfC5f <g rT5T i * Jiwi^ai^w 55n^q«$i^w«i w snitnw stbitw 

«i!i«!*l«—fm sns^^i i ci 
5n « ? ; iCT t srrt'ccs ?J7W, ^jyrnrsT «mc?^ '$t3 sjw «ifg*irF?r5ici 

©cMfei I ®t?f SR a«fOT ^5C^57 *IW^ f*fW' I *5^ ^ tllSTWl 

psrf® ^ ^ sic^ 5F«rT 'Q ^ * *1 T*i1j7 

wt?iii;i3i sjpT 5Wi^ f5?i?*R sit5i:;ci!j w c^s^rt^ BfCT fsfciT asra ^ ®rri=R;5 i 

c>?t c«fc^ 1TC1S7 ^!i*!rp? 'sk JK?r i ww pfr k^fsk’o srs^ff 

f?n5T?I JTT ^ >I5C*^ t^fsr 35«I ^C® aTi:?R t^T l” «a^ si;;®nTSJ?T ®k iskff ^ t=I^K?nf 'SaT ®T 
'sfiOTTR ?iR™ ki?!®:; I 

sni?R:#t5TOT?i irsn i ®k <3 

asfsT® tT*«T® ISR ^ l kWTW ®TsI ^®?*k CTC®! t 

srcisira ak I a?i®i ®?5 ri isnc^ 1 <35|t»^®7 ><3 ^sr^s U<m 

C?Ca>Ri tUCST ^ffC5T?r I 1T?J sjot wt-WR I tTO?® 

i;;«i'iisfR ®h sr;;? 55rR*vf c*fci I c*r»icBR ®Ta 

ari^nc^fu ?i^sfs spski iskrf^ Scs^'TR ^ptac® snai:^!?? 1 

«9^ srsi fwrcfRi ?r5>i35i?r ^acsu sjc*?: ^k asfsi aks^ 'Q star 1 k®kr <pi4i ®fn=?w?i 

ssfriskstis srau ^ iiiisifia art^a® 1 ®k 'eikw?^ csn'^ 

^:;f?ia^ kt^feg f 1 irt?! csraam >nk®ja1?®, snxiRi «'= 1 ^ 731 * 1 ^^*^ 

isTTO ^gR]! at*i® o k®Ra1t® ®k siw7 'S*®f*tk® > a?ii®1 ^kpr snki kiRi 

« Ti 573 taTic^ra sfiPTJ w k®i k^ ®tc7P awik® ®t ^ flrt«!®55'T, 

k®kk i?i5T»n?i 5i;Ri?r si;;®?'^! aik®7it®n5J7T 1 

^sn^sT^^i^is 5fkR-a?aTCT7i w ^T'Q^ 1T5TR® 3^1 li^iaRs PIC® sjcak^i C^ia- 
pfaracTT I t*i>ra cRi:?«n*R c«rwi ^spr;?! iT'iki t®k kw k*T^«K«p?i ®;^siist?i 
JTT?i=? I fsi®nci7?i t*i*n*si;;f®, ^"Ri^c® »$a'Srk'T, ^[kcai ^»ti^i**pj®t 'Q ki®kc^?f aTtniki^ 
’3^1*'^® ^ ssj'f^ aw^ «ai^ 5k I c*K®i k®? ‘SCsr a^fkTi a1aj’»J*i 
sTiTC*® I TH^iTl nca^ 5Ti^ cac»R 1902 ^ncif C’K^'^ 'jsitspcsi i “n^Ji 5^ ’CP*Rf k*i i 1903 
snca sTikica?! ac®a ®k sjsr i 1904 snc®! aast a^iPRi ®f**i 55, 1905 sTfC®! ai*7kr® 

551 'sncat^^T a'a^ra a«R acnaias—®k ^kpra at® i *it5t kt*^^ t5®nR^c®f5 

^rtkca" ^gsw i9^ ^icaHi'®! ®^ i k«Rk*f5 wkw k®T la^ ®c^ • 

®ij f5 W T ^ lU^ ®^t$ k ? <ai| ®c^ aikt®i* kil^ «i®pi itdii lai? 

5?k^T%*pi^ *05^15 5lkc?l I ®li5 at«fC®5 5«»t 5W kw 515W5W k^ TsnOTaT fsks * 
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^ t^^c®f w 5i?if$ '8 ?ri^s m ^ 

^!n®T, 5^^ STTffT J *nk I £Pff 5C05 »t’*^9f;fe!?r 'Sl^^f?]' T<p ? 

cnc^n^P ? Tw'siic^ 'sttot w ^stt?! >iw ^ '$t c;«fc«^ arsii^t* 

^ I ‘^;*j; '®iTc®rr ^5t<i<3 cw i ®fiST« i 'ot'^ « 

®nc9TT *f;^ M^«i I wi!f?r w;;?^ i wh '5[?»f if«'»fT5f'f*i i 

®Ji<ii<i tf;»fr5rR jts ^?i«»t, v£i^-iif»si i 

fspr^^l^ 'Q gC-*7^ (11^ I iSm aC'i'TCJJS^ 

‘»i«r I « gcj[^ si^T^rrc»t >0 ®7 yjT^TC^n 

=^®n I tSCWif ®7^ 5 ^^ srr^^ (f:i:?f OT’W t igwf >i%TTJiT?f 

m?i m i 

‘^t5t’ ? ^rsr sii^ffT !Tr 'swcirii si^ ug?isf§ •?(t^T'^^ 1 »^c?i?i sjc^rf 

5frsi?n I '®rii;c:n'5TC^ *f;?§-sflfTT?r 1 

siTsi «a$T =5iT^T?r ? 5n*iT<jei csttc^ i£j?t ^PTei ^T w I 
'5Tt«I«!«Pf;C<t?l ^«nt^ ^* 1 ;;^ 1 k^^SfriC® KCST^pI^ ?P5 ;^ m 5M;?I ^Vr:»^1eT I 

at^ ^TC*f?i !C?r 1 c«fh 9(;5:?f ?p?ir.« 

5t: 5I siiffT I ^Tg«f i ^ffT5:^«f w ^rm— 

5HT ^T^F » a«fw ^-5rf*^, “sic^ n;?f'5it*5si if;?!^ cw m ac?f 'SfisiTCra 
SfRCS I j?7 I ^fSHCfRI ^iSW ^ I 

5FT5*i a?® t^Tfi I 

^ca?^55T ^«(Tt$?r ^ t^F j* m:;^ y{c«^ >^'^*<1 ’sum t^e;?[ 

5jc»9r ^ffpn 1 'sn^s^itc^ ?r!?f—^T^i^rr ^ a??isna ^«iri 

i™?f?i t*F?3i ^«wf W5 ^ I 5n;w'?t \ i£\k 

<5n^W?I ‘5lt?WTa ^ I ®T?l SI?SI*^^1CJF 5?^^TW t^F 

^5 'ST a!?W7a arsn ?n^ jtt i wm sf^rnn^^n '5n*rt"JT 

sT>Fi 5F?rr ^ I ^TSRiT c^T<n?f '5f?j^5T5T ST^ ^a?i^ af?wa 2p?ic^ 1 

si^if^-^ sniir “jrfs ®npg ^ri ^rrca?*^'^ •iw st jjcri 9ffNS 1 c-ffR 

vm 5?r STTI z^ ?T?«fcs<i ^a?} ^Tca?as^ mk 9if«ics?i ca^ca «its 

a;<^ 5CB5—^icara ats?i ^a?i ^$;;?r acai 'Sfac^sRl'®? 1 

«rn®WT^ ^srr^^JT fesTi? 1 *5:5^i?ri at$ t^®i sla '5j>i*}^ «q;«iT 1 ^«n?f 

tsfsT te®!*T a;^T?i1 1 «a^ «{af?pTS^»ft6i a«iisi 1 ■ 

*2/C,’Tft’TflJ CSf^r, 5Ff^^tst-703 009 
6 



^5rrsnc«f5 »rata lipirr « *pp^, ciii[*m«i' <3 KfitSfr ^rsl^ 

B!»n t^ ®pwi “^iksiTc*! ’^fictfr 1 c^nwrf 

WC? a*fR^ ™2f«FT?I t«f^lT*PtlRrm 55RmC=5 

^T aopwc^ ^9RT?r ^psi <#wrw m ; ctstCTJ '«rfwi' ^tc'rt ;trt 

RTW Pf?f I tat 2P^;f5TW^ f^tsR ^ I 

ErRT^^;;yrrra t'5#sR«i:;?s!i:^ ^ ^i^aT 5^—(I) ®fC5 ! hkj l^s^rfsR 

5WT, f'®^7tsR-t»r jji ®rn5!:^s#f?!s ; f^^ifsisr ^ ^5 ^i?sr ; (2 ) 5 ?*?'- 

EfRJ t^^rfsR «WT, f^fsR ta, t, fe, w I 

fei'^ 1757 3TTC5T a^R s'^F'rf'®' I SJIS?! 

1907 ynm ta^^ tmfws siRn ^ tpm ’iot i ta?f m 

1928 ynwf t£icwc''^?r «F«fT t ^c?it 

C5j»55RfC9Tt csT^;?i ?R c«r:«p k®3i;?j7!P toj i ^ m 1932 mm 'Q?fT«f >8 

t«F? C?W I 1934 

C55r,li;t4^ ^Tf3TC®?I gT5nsf4«F ^ fs?q% ?PRR I 17\ 

'CS^SQX^ «in!>i®c^ &^f?T (synthesize) ^c?r i yi^p«K^ 1933 ^nc^it 5mT«i‘ « 

C5!»$^t ^Tf>}® rrw i 


f^tf%«(-f»r vfl? ^1^1% v8 *j4 


H OH 

I I 

H — C — C 

I I 

OH H 


H OH OH O 

I ^ L 'I 

c — c - C ~ c -*• Ce Hg O, 
. . O . . . . ^ 


tw^ 3n*fT »n^TOu sr® ; ^pppm^F—190®—192® csrHca®; ®rr«i?4^ «br— 
176*12; m.m 0*3 sir at^ ; c#r, ispmwir, «iH^®i1ff; 

«TT^!®9f<;?8>r ?fx 51$ ; 3?R{f«f$ CffTfsJnsi, ^SlfsRR fs|SWT «RJ 

( «p?5n^ ) n:^ laii !?r 
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^«rHf»r¥ *Ksf —-cjotw ; wm*f- 

?^«fT5«t ’WW (redox potential)—Eo*>± 0*166 ; !^s! 

25 

wc^ sTT < = ± 20’5»; i£i^ '5rm^f?mR snTf^sn -245 »ii5i-tsi^ ('Bmf’t®), 265 

tiisr-?si§ {) I 

ar^c'ew 

yn«a?i«r$ ^'Q^i i ?i«rT—(1) 

(2) fe^ltcSR-^JR^F^f^Rs I 

'SITO’Q ^SITCT ^5?5i:;^5T >!SR:^tT!fte 19?I? ^ I ij^n, m- 

it;t5^«nrT5i7P?i^ ^nrrfjps, f^-^n?rTc^«i7T5i:^^fs? t£i5i-?nisic^ ssnitJi®, 

6-f®^tQ<?T-^5i:?Rif^ wi^yps ( y\5S[ ), 

) I 

>flSR f<P5; f'5^Tts{J?-f^-iSRt ^1W ^t»4i! •ii?t;!si?t 

f^ditsw-tsT ra wh «n®f «RiD5 »nc?i I (^it f5=RH^ 

fsfJi:^ ( synergists ) i «rnf>t®, c^^c^feiFf, t^^itsR—^, «a, 

t^i?, K c^, 'smfTi® ^nfff i 

“w ^ ^5m:?n ^-j^t wn'®ilJt’p 

?FTBf t^^sWTi?? iJT I =TT si^fif^ S[tS I {sp*n?pf 

JIT antagonists sTc^r) • i?tsR—1®-sTj:^^TT>FP?jfjfJ^ ^* 1 ®, f^^sit^t-JRif^cJinc^Knst 

I 

f^fijU-fil t^cjf t^c»f ’?tt1l 

(i) ^itf ( ^ ♦tf?pnCT) 3 

(a) m, m(m, c^Tsti, <it*55i 'sm'tsr C6?i1, 
grn^ 5 pic?j*6 i 

(b) 5iVl—^t*n^H ^ «i«Pf;^aTT, m^, »tT?i3CW, 

Bcntn I , 

(c) ^fsw '6^®i JTtd, c9rT»Tw;B«, csn«5 a^ i 

(ii) ?n^ * 

9m cat^, K^Srfa, ^mfspmr mih, «n^, m. 



«Til « 


3e6 


I 3V9H 8st 


'S'^Tfff. c^i^rfaf^T, cw^<5Tf3 §m*®, fsy®:?;?, JTT^, 

<T sn>r:^, {?^^55isf«RST, cetrfe «pf*OT, i 
(iii) ? 

fr^wM I f=^?; ^T fef?r« -mKi i 


(i) ^55 jf-m ( 100—300 fir. mr. / loo <5tm) 

-ffte. ^‘!>j?n5T, 5it?r5 (tsjfs^), ^57sr;[Ce7T, ?PTW, '!TPi^5}, gcan?®! 

5^1^, I 

(ii) 5rt^ (50—100 f*r. alt. / loo aitaj) 

■ f*n^, 'ewi5i?i ja»i i 

«lii) { 25-50 f»r. -sst. /100 all»l) 

«nT3i:^T?rT^?f, 37^;®? c-^^TSf, sii^ 

^i^Sf^i, *mU^, *fs 7, c«ra1, ^si &csic§7, ijpcjtsi, ut®', 

>K;sf I 

ai^ a;;?j3—60 Ms^snsf 

ara —55 fsjfs^sTTsi 

?IT SJ^tfTSl —60 fsifsTSnsi 

m 40 fsjfsrsjTsi 

c^K cw: cms afgsH'j ^C5p—c^FTc^iN5ii;as5[«( 

carf^ ’WT i:^5? i 


yn«n?i*r5 ai^ilwcJ? ( ai^si^, ?/r$ ?rn^, «j;i?pi;5i j is?« 

3^^;sf ar^si « sisi^u® ^TPi;^#pp '5int>i® b$f?r 53r i c^nwif ct ®rw- 

^ m sn^ffiwTsr, *ntidFRt^ ^isiTti? i f^s-srrnsiM, 

5i;cgs7^, vii-^TO msjfspF c?ih (precutsors) 

!57tiw ; 5f;;w#75s 'Burf^^®, turn- 

^!;'Sf;wK5w?^w a^'t si^u^r^l wta 5i*o ta {srrwTsi*)^ 5^555i?i1 fero) 

^^,^5^555 5;ai^tss^ 55 > ®i5 a5 «?57 55 1 5i5«1 
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»Ri1ic?Rr snsTm;*?! atsiTc® >Rnw!^ fesi'K^r snc^i i csi «i!rt0i5i;j?®t 

f®^Tf*liT-t>InlHI '^m >Fm ^ «rTC¥— 

(I) cwTC^ tP^U t (2) a»^|« I 

(3) OTWTC^ifiH cwtsR 2 p^<t I (4) (polysaccharide) 

gpgt^ I 

(5) (antioxidant)—?iijn a^Tc^ni cwsR c^w-sfr^TC^Rj 

<*rfc^ I t?F*^ *^w-2s*iTTi:3i 5 ^ 51 ^ 1 

(6) 5l%§T5P4ts^TC^ |C^^S^T-iT*yiC‘^75' ^c?r I 

(7) iliT^T^CSl?! ST??! f^TII 5^r3*1-f^5fT?I«t SfTQl W?f 
mc«( I 

(8) ?FTC^PfTtc^l^ '8<ntsgvs ^csi '5m?'ij5n^(Ji!5^ ^£ic®f»5 f^TC^? ^?i 1 

(9) ®f‘t'?rT*i; c^ih i^c<j 1 ^aifs^si 

gN, '5R;»t5iarT^f? afsef, ^trt a^i<i j?7tsii:<5 a?iTJ[ ^ 1 

iT^s, fj??fTs?^ ^t?i 1 

(10) »«iPi-a»^OT afiwT®! 1 

(II) c?{ g«pt (intercellular 

cementing substances) «tT{?P, c>i >rf5i 

f'e^if*|5t-f5i-t«^ wi5f Wi f^. f^ 54^5 

(I) Salts' c?ng I (2) ! 

(3) Pits pfSTt’fa (dentine) src5 pfl'^ ac^ 1 

(4) snt^ ^ asar® ^ 1 

(5) (connective tissue) c^PT®nt®R ^ 'C g^s tOTfC^ 

(6) ^t»FP aaisfNi m:;js^i ( capillary fragility ) ais <3 tPf5?it?iT 
?waF5 5?r I 

avng'gil^ 5;?r i9'<< sf;?e i:ikitsn(?srt»^>i^ fs^g^s 

axc^ I 

(8) 9®Fa«T, gT57, ^tsRlfsr^ C^SFTKSR KP^ ia4? OT5?t®n7( C^g^fsTC® 

g?WT5Rs go^ t 
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131«^| 


«iTtf*i® mmn c^c»! Ja« 

5rrw«i® to wf ’nra »it i ^ snsnsn ?^ ^ 

*nc?i f^’f— 

(1) mm ( gout) cm^t ms, ^7w?{ i 

(2) siT|cdTf^C¥ mii !«tR) nrc?i i 

(3) ^im i 

(4) t®5T^c^-«?TTTj?!5?rf?w sTT^iwr 2Rjc« nrc<i I 

fk fefetfar5t-f»r *j| 

(1) nrsm 'Q ?rc>Rf ^ii^TT>l;-^5s^^^<> ^JTt>R5 iiHWitcsi?i 

lilCT i 

• (2) ?5T?n^ 'sm '8 ^f^c^w?T i 

(3) >wi Uw;, ^siT«i mni^^ i:««?p c^ ^ 

«ii:§ I 

CR$i?P ^®!-«P7??5n!R6»H ^c?r I 

(2) ?fprratsi^ -i£iei-5?gc^®?i?p ^Tf?r^ ^ i 

f’lt’etC’? ^fir® (excretion products) 

3ro»a ^ i 12-14% «fTw 

•'smNs, 12-18% «ni^ (fff|f^c$Ta;;wutiT!p 24-63% ^ssw[f<w 'sirt!^ i 

’nffWT, ta^?r 3R«a, »<i>f"a»?rR>T fejjRST'e !^;^t car i 

• !1551JT% 


‘c^csf JiTqt«rm 

1(a), 2(b), 3(a), 4(c), 5(a). 6(c). 

7(b). 8(c). 9(c). 10(b). 11(a), 12(b). 

13(a), 14(b), 15(a), 16(c), 17(b). 



?rT*fT?i«i crawrt^aiw wcm <]?r;?K?! *fc?r, >131 55 1 

«a^? iPTC^iT siRn srra, icmwitJ? 5 Tis{ 5131 ![^ 1 ?!«f ^ to 

gww it ^ B TW ?P*J i?j?r ^ I 5 T?!CsnfiiiTCSf wrsiT m 1 »a^r «a’f ms 

^ «? 35 TC^ ^twiCJn I'f^us ^ic?j I in'?!!!?? ^BJCsrit^raTsi 

OT<3in ^ \ 

«ii?i ^Jo arar^i? s 

(i) «ii5pf$ AC 128 SHt0f6§?r, 

(ii) '5?i^'»f:;§ (r^) [ ^•i?'Sf«$?i cgtorr sn^s 1 1 

(iii) >rr5f$ lOK ii Log sniH^ fa-c5j$ c^c^toifsuh^i, 

(iv) vfl^ 5 SI sncuTir 5" toFRi, 

(v) 27 K fl, 1/4 Walt sfTCR^ C5T*f, 

(vi) ‘72Qf»F ; 12Volt srrc^ra 

(vii) tqspt^ / ®pf: >f;^ 

(viii) 75 sTR mm ^ f-^^csrii ’n®, 

(ix) 1 *}^ 9 L'STc«'$?i >Ra?n5 

(x) R^C?lT®r«F ^?l, 'Q I 

8 WC 51 ^ 3 rw^ -sifBR® 5 m 3 # 5 i ^^c?r £KSW*Nr #iC 5 r *ictri sn:*rr 

^sto^'l^R^fTCJSa' 5 !?I I 'iiw, C3T® ^ f<T5C5Ta w t>tc?r Ki, K 2 , Kj, K 4 , K„ 

K(„ K^ ^ ac^#i W\]^ ^ rttcsI^ to Rto 

to to I 

tflilt i^i^wTtwsTsrf^ *5n>Koi enww^ w i 

tfl'^ncR >i 7 ^Pi 7 ^pypRisiK^ifl sfc^JJ ’itsRits' (alternating) 

^Tvg^vit t SR t ‘*1^ 'Bfl^IRf C9lt*( ^'vballfl ^KJT W ^*1*^ 

I ’$‘fe ilj^l RTW1«H C*r{*rf ''•P*f'‘'3?lC**R **i(IWT9H 

to?i «K?i 2KR^ *r5Vt?i ^ i ^xsmm 

dR?er«$?J « ^to3TO?r snj? to mmi mm «te H’TO, 

C4 WR W1 PIP® *tK5 1 ORW 4j**l SRiW 
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[ 3im 8^ 


gT=^ ^ CilTtf ^>I “SITir I C?n*I 

37C«T =!nT®T5?inT:® I 



t<^ ’{ir c^iTC^?r!*fi: 5 Ttsr$T?!?f,iffr ( Pi, P2, P3, P4, P5, P 6 , P?) 

t»»J«FTe?I 5l3I9f;tifl ^RJCSnfiTSICT?? >I3:?!5 

(tuning) ^ fjTc« m 1 ^ 5c«i 1 

Si 7{^5 5T5f; ^ ww !?i^: ^j?;!n5‘T C5feni?n 

51?^ 5n*oc5J ^ >5^" OT^ntsi^icsf c>i^ yj;^ 1 ^|6 

ym 51^1 n*i^T 4'9^2RTfs?f 5 jh ^ «nc^ « 'sr fix ^®t 

5f3{ <3 I ^TC^TsI 5tC<JJ D?C^ « 

WM l»t*T* 




»rntf¥- iiw«rT<*< 4l 

fwt^ nfiRwi *<c«p %f5tft«f«i «8n?tt f*N!3, fTifi ftwf^ t«.>{iift»i^ «tt« «i¥ifni 
«««H 37/7 cifWHtNt flc» «lfiK<l|t ^if** i 



1. WT^r froifST *t1w ‘®tH '« ’itaRsf?! ’fst^ «jr(i^ Srfifl 18'CO j 

Tt'srt^ iSit^-6twi 9 00 &t^ I 5it«ftg*^5 f5|: ’flirhHi jj? ^rl t 

2 ’rs3?r*t^^ isjf^Ktc*! '<3 c®r?}*t ^“51 i 

»pr3 &t?i 19*00 ^11 

3. mm *iw ?i«ftlif% 

‘'stfl' c?itc^’ ’TfVrc^i ^ 50 cnufj M '®rr’fc»ra 

<p1^«'iw ^wert^l I ^ «ft%'if|'^ 5T®55 -ni, *il4C5T 

\C5IT ^f1^{:^ ^1% nt'Ss^ll <TtC3l I 

4 &t«Pl, flf^, 45^ ^ JT^ >2}^ 45^>lf54, 4^9 f^5f ^f^nif, 23, 9t«l 

tl&, 4s9R!t'®l-700 006 ( C¥f^-55-0660 ) C2rf4'®4'I I 4lfV5f®’St^:4 {pfl-if 

<£tc5t«R 10-30&1 c-'it'F 3 ^t4 (“iRr4f?j 2&I ) 5iw |^4il5rhi 

^'9'K«<NC4S?I ilC5f JfhFK 4541 4t4 I 

3. fbl^^ JI4?l| «tt^4s '^3 4»TJn4]1 4sr4C44 I 

?p<i»fr54 
45fl4 f4^ 

'JSt4 '8 ^-3314 *Tf®^t<r C®f«f^Clfir 1^4W4 

1. 4^4 ^RetRi^S ‘®t4 « f4®f4’ ■*lf%4t4 «14ltf? e|4itC«t4 ®fC9l 14^14-RfS’f 

iiJ44 f4444'^ 4>4] 4l?fl4 4lC® ^44tHN'1 4^C®f ^ I 45&‘4/ R44 4491 « 

4^«R:4t'(T 5»t4t4 4441 ^4l -2t^4t^ Cm^TSSfe 1000 »fC.4fll *lC*rJ W\ 

I (Srfs^tW (abstract) i^<J4P ^t^CW f^f4F^4f 

5Bt^ Nw C'f'S?) I t4®t4 5srr40r4 c214C4i4 (3144' ^ta «1 

«ft4lr4l 4l?^4 I «(44iJt>f ^1^4 : ^4^41 « fwtsf, 4^4 f4®it5! 

♦tf44ir, Ri- 23, ?ltef1 4t«f43 life* 45f?!^t®1-700 006, C*Ft4 : 55-0660. 

2 36T^tf ’Tffftts I 

3. <2t4ci?/’it'&RiRf 45t’fuw4 'jtr? 45frci iTfa <ir4ft4 C9i4i <mp ^^, «t4C4iii »pr 

fBa ^twi bltf%@ 45tto ^‘C45 ^^IC55 ^j; 9 | i33^4‘ C^f 14? Wlil 

^841 4t¥^l4 I 

4. <Si4??5 *TtHW5 WS\^ e f4lf4<3r914 Rfwi 4t4f4[ « ^^-5141 4Wt4 4^41 

4t«^4l '=« »fC4 -14rfB 4lX9n ^4174* t5IC«l 

-I4f|feQ ^C4 I 44C4f 'srhrttf®^ ^*«flt 4T4»t4 4^4(75 5i:4 I 

5. «mCT>4 »pr C9i^m 1^t ^ C4W w i 

Tfai '®P?pri^® ‘2f?psB »rt*04*r® - 4 * 4 ^ ^tiirn^ri ^4 ^11 '£}4?7i4 c^rtfsi??! 4’!ft ^4 '*{*‘*1- 

f4l?lC44[ ^f44«f4[ 'Q nf44^?:^ *1*^^ 'S?t445t4 m^C4 I 

*^54's f4wt4r* nl^4ft404lwti55Tt4 i?-4jH t’s^F ntta m I 


6 . 



wtwwsr 


•fPpsr ^t*v»Ti I fft^ 

^t?i—cflr»Ttir (W*llir 
5Tti(c^B I »i)t f?c5?, «ft^?i nft^t?r fksj 

^ «r»rtft^ ?»i5rw fsif^Mc^, *iT*?f®tir' ?str«p i 

«r»ft»r«i c?t¥, «rf«f& *(t«rw ^ c<iiai 

ii 

«R¥r^ op® CTt«pT^ I ^cwc^fr, ^sftf ^«sw, 

^^1^ *ilft«|^^5f5i«l’ fi?!:^f I I IM nfw?« 

««t!(*(itft?i sptcf aisptw fsfcw. '^?ii cmi 

^»Trf*i3r'5 »rt<^ ^ ' 

c«tflw »rr5t^ ^a?)?r f^wtsi ntMr^sf. j 

«ii^^ «rt%^nt ^v\ 3^<^fNp ’T«r^ <s[<‘^nr?s{ff8[ 

aiti C 0 f^ i 

29c«r *78 y 

J ^mu 


|8, '!srctt^—22 'srrtr^ 
CTrim:TlT<fff‘l^^*!i (»n?ir 12^—3>t) 

®tS'««f<flf \ 

c^FWinw, f^wm 
( 155/6, 'BTtrK fififW5«[ C«t«, 5pM:-6 ) 

.. . . . . . . .. . .. . .-..IP .— IP' . . . 

. m^iwi . * I m ...‘«» M iIi» M »Mi ' iii<I|iW»|Mw*i IIIIOI ■ m iiiHii.i p h i . 
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CTC’iBw-UCtt’T?, 3978 


i-irtpr I » ** if'w- 1 ^ »- » 


A NAME TO 

REMEBIBER 

HAVING VAST EXPCRllMCE IN 

manufacturing quality 
V,ai^ WOUND RESISTORS & 
ALLIED PRODUCTS COVERING 
A V(rlDE RANGE OF SIZES A 
TYPES, 

Continuoua penod isf suppbto man; 
major Elactncal & Elccttonic projeeta 
throEithout th« countK;, 

MADE STRICTLY ACCORDING 
TO ISl AND INt*RNATIONAL 
SPECIFICATION SUITABLE FOR 
ELECTRICAL A ELECTRONIC 
APPLICATION. 

HIGH RELIABILllY A PROMPl 
SERVICE Jpl 

IVnut for Detatls to i 

M.N.PATRMA71S & CO., 

19, CtMiutni CliAWlc #t, 6Bl i iH» ay2. 
P. Boi No.<iniS 

1‘hoaa; 24-5873 Gram : PATNA VENC 

AAM/MNP/O 


Type—VT _ _ 

Awiaion Soldarabta lug tarmination with tapa 


Type—VFF 

RaNatora Ferriua tarnimation 
Fixed Value 


Reaietora Solderable tug lerminattpn with 
Adiuatabte Band . 





Type—r 

Type—Dump termmation^ J TMMdW Aaw*t 
Fixed Value ' Rheoatate Linear 





GS- ^ ' 

y rr «a if an f 
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ail's 
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,'^. firf!Tn-'’wr5jfj7,^i 

7 } f’^.'i\ ^f-'’'j!’’j 


/' / 


Gtam ; 'Multizym*. Dial : 55 4583 

J9 RESPECTABLE BOUSE 

Calcutta 

FOR YOUR REQUIREmEBTS IB 

BILIGEN 

All sorta of 

(Because of its most efficient Galenical 

l AMP BLOWN GLASS APPARATUS 

colagogue contents) 

f«p Scii««l»* C«Uege« A 

Remvoea all Liver Trouble 

Removes Constipation 

Increases Appetite 

R««ear«li 

Assures-Normal Flow of Bile 

ASSOCIATED SCIEMTIHC 

Rectifies Bowel Trouble* 
Re-e8tablishes''the Lost 

COBPOlAnOH 

Physiological Functions of Liverf 

232, UPPER CIRCULAR ROAD 

Standiard PbariDa Renadiat 

CALCUTTA--^ 

445* aoLfnilre a«fiuii 
CaleattiM-700005 

t 

iPlMttS 1 

Saetocf 1 39.1S8ft Onw—ASClN€ORP 

EwMImiu I S5-S00} 






«t«r p i«)78 


5 


CgTCftW? W 

'5^*11. 'SrtfltK. 

<-<1^ Aten'S »?f^ift«rsr5f, 

'flTSl nf«^l ^t?i ? 


c^^ ? 

giTfe 0 crTftgT^ gsfITTI 
^sPTOtg <^3 ft»lpfro 
^8(1, ’Tt^ fw>a atlOT!?)T5 

«ic^tc§tc??r ^% 3i«PWfl 9(w^ 

*^1 

«iW^ 

?tlTl ftOR-C^CW^ I 


^tit?l, c^-c^Us^t r<iiP7*c^?a'« s 

ifflfwf, i ttfpt ; f^W5Ft^*W 1^f% f^lf5!«f^ ; I 

4- ^-c^a c^W 55^5 «rt?i 


art! 





^ (Ht«pi ( «fir« 

wmm nt ’ftftwtJw Hpi »«• 
aKi.! I awapir# *0%RI WOT W*^B ®m ^«fSnflCTMS 
5WW HttBtv <r?3 awsiWOTi mat j apca, anwta sjr»» *tR» wwa «*«/¥« 
8WT«r tiWMiltit «» OTWWV^fJlt^rtirolW I *I^WIOTB W3M»a^ 
^«4 . fV IT» 

fiKx 1 nwsi OT*j|tw ^;^^^>''^^ ?*«» W%eirt f iwMVinf 

'.45^ wa' mm$ i www ttm ^«wi 

waw>!Tv a%«-S(4Rinf fKwwJhr fisw fto? 

4«-!5-*j I va^ aOTKman-p, w««w«—••PPft wt 

•«rawis ?tr*T5 *ft«t9! wnn*' i 'jcwfl *rir sronni Ir^* 
r>w m I 

*p»n 5^il« Hmraj fUH tJT4 wiMruc 

■m t-TPi 'West j 





SSiIiSiBa w « ^ $f8!n 

(W?w »ntwrtw 9t^t) 


uQfrrn « 

It^w^cw vtinJhr €ff»4ta 


7, T^ftl ^ fiHlV, ^n«(¥^fm4>26 
. CTl^ : 46-1773 







’it?i5tf«i’$ 

I 


« 



# 


^t3i-^t#i:?^ >iit& r.=?9il 

?(tc^(tfel c««:^ ?t^ 'sitfe^ 

C'»rffrt «ttc^ I 
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PEECO 

4 

OIL--HYDRAULIC PRESSES AND PUMPS 

• PRESSES. PULLERS 

• TESTING MACHINES 

• DYNAMOMETERS 

POWER PACK.S and other oil-hydraulic equipment 
. • CUSTOM-BUILT ESPECIALLY FOR YOUR INDUSTRY 

PEECO HYDRAULIC PVT. LIMITED 

Ambica Kunda Lan«, Ramrajatola Howrah-4 
Gram : OILDROLIK:, SANTRAGACHI Phone : 67-2017 


A 


WELL 


WISH E R 
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^ c 31^ 91*10^ wm 


mc^ ^ 

I 

JrKsfts^n 'G »rtfe®Tsi ^?t»f 

^C9I ^ 

^STt'Btn G JTtfe^K CT fes5f^ 

^ cwt^r »fp«fi:^ 

csT^i ’m, 

m<si ^rtl^'sjwf ^ i 

-stifTB^, '« f^astc^^ 
c^TT *nr5t«tc^ <?f«tpj 

‘^vsrt^ G «(»r^i'®l 

^ ^\m I 

'BTWm «ltC9|tF^ «}*(tsr5 ^astsTf^H^F 
jjtf^'57C^ f%tf «iI1^ ’Tt^'STI^ Tf? f?a 

«iism i('«?ii«(>mi ^tir*i^u 
^ fen»t»i «i^ fsfra^ ^ >Ttf^ ’fup 
kki I f^sstc^ni *rtf^ ’(wK*! 

!(OT5 ^ 'sw f^’T » ^ ^-W'N^ 

^pgiy t’ ^ OTi w»iG 'BT^rf^ ^ *n i 
^f5 ntf^c^ »r#t^ «rf^ 

^ t «rt*r»tc^ 

fiW'srt*! ^ '« »!t%®T^r «ff« 

^ -6 tsmt^ 

<?f c*r«n ^c«e ^ ^ 

^*1 m fWTO ! 

^ »rt%®3 «ftft^ G srft^ 
m 1531^ fe^TfT^-t 

■t^tfrsi ’^ficspi ^ 1^% I 

ve^ C5tt^ 

»w m ^ ^ 'stwhii ^ 5rf«pt^ 
f^w?F eitl^^w:^f%u fsr«f«sW5c»i f^rOTfu 
^l-^fiflWFl «w*t ^c® ^Ttfn 

«tw orW®T 

wt wr wtu f|*i* 


I Shmwf R ®t *f t ^ , »p@, 

*tTtfi^ «fsjr ’f® <?rwci5 ^ 
5Tr''9!t®w ^ ^ I ®ti *m 

^«5T^ uiTs '&*tgrt^ i »rt5®W^ 

•m WS 1RI 

^'S ui viPT^ «fartsr ^ 

«m®5rW csi«t® ^1*ssit®t^ ^iit^f^«n^ 
(TO'=n w dltjff, ^%'m 
^ifts^Ttc^ir^j »Tt*Rt^ ^s9rh®Ni G *rt^ 

«it^ c’frsfR^ 'srt^ ftfr 

c^um I '^rfaprl 

^ iifi!ssrfc«r 5?!^ 
i ^ ^ 

'BTfsf^ ^ ®t<n '« *rr%®jii 

fkw:% I c^ 'Siftw* 

srftRf 1®^—aj C*R -liwfl 
^t%^tsT I ^ ^ ?fC5f 

G »rrfe®j?i 5?i:«i, sn apjrf^JTH ^ ^ 

^iswhi w ^»i ^ci», f%i 

ssrm ^ 'ij^«il fNt^f 

srtf%?f «ft%®1 G i2jf 0]^ 

«arf?pf® «Wf® »ftt^ *?1&?1 *CT 

<2tf%^, ®1 ^fcfwtPrfNl 

I G '^I’WtC®?! 

'8rt®^r'as9 ’Wtntii cf*rl ^ I 

’SfffSw hfiJOT tlcf a fc yin f N 

^af»nr TO I <J^ brfSan Grhff«<«?t*r 

*Wftc<^ TO »p»tf%® TO ^ 

^ ^ Wf I ^ Grrst^’¥ ®W G 

#1 ®TO vr?r «*{t*r«(rtir •rf^ (r^i <?j*r 

C«r«t*T^ ^ TOf I 





3^^ 


5^1 ^srl c^ ^ 

srtai I 

i2tC^ f^3(-»^5lt^ 

^icrt^R I c^cH ?wi%T 

m I <2t5^ fsr^iif- 
'Sjaft?? ^ KSH, 'tfcir?['« <ij^^l fsfS’R 
I f%?5l 

I ^\ 

'1:^1 ’Pit^ ^smra 
(3nT ^sWfetipif <.<i#l 

<Ff?l'*. (?fttTf?l CP^tH (3C^C^5f I 

f^wl^ JTtRc^j ^ t 

f^Wt?T*Jrtf^T<I 'SiTfsi '®1 

'sitflrir(3T »rfg^ 

5»rf^ 'srj^ «rB«w ctf«ti *rt? i 

f^atsrtcsrt?^ c'>fC3i'Q 5r=nc^ 'a(cs{Ci?^ 

C’tTTt^f’tfit^ 1 '®pr9 

’ittc? 

^us «tn:?i f^, ^rfn 

^ *ltW I *ltKt!l‘l ’Ttf^H ^^1 TO» 
C?F^ 3rsR--5^^^ fiTt*! 

*it^^t<[t?[ 52tt«i I 

C^CSl «l?Ft*{ '»IC^ 

mt«H ’itThi*! ’Ttf^j (?prtw 

»rW^ 5rt 5t^ 

'iftaw csf^nfl I ct^TN ?rwi <sPFt*t 
^stwj ’jT^sfi c^rw ?wHr (?Ptte!r 

’Tt^^st'frht 'sf’Rl 

c? 'st’fsrtPi ^ 

'« ^ ^ 

CTt^rtu® »pra w '®tw?r ’rf’^Nr isjwN^ 
f^wtcsRi 

t «Wfl ^ tH^ 


’1‘fsrt (SIwNr I <3W ’i'W9<( cf , 

*icf »rff^^ ’«P5!*ra«i 

^1 I ^i5sii-c^*w 'Q 

*K5r Rww 

^ifc^ *ri 5^1 *ic^ 

'iit^jil <^Vsr!{ I f^fsrfst »rt1%w '®W^ 

'«rtC'?itT5sn ^cstt (3r*ti 

'5^jf^<«1 ^^«ttfsf 1 w 

•<t*v3fi i2t<!^f^i;^ 

^spst^f 'm ^tC^, ^6t5l 

^grtsrcfT*!^ C®! 

«ss^ f-iisit^r-e^l fff®? I '®t^ ^ 

«>i<i cfc*^ R«rW?j*tt5iC5f ws 3K>rtflf^ • 

*i(^ '«5>5t’tf^ *wf »i^r®lw ’ll w»i'« '•rt’itwi 

<Tl^—^ Jftw cm ^ 

^c® ^ t<ist^'*rtf5?c®}?t ws 

<8p\«w^<'^ 'srNtc'ni *tw *W ’^"Nl • 

(?!???% 

OT'srr»ifl^i ^ 

^ns ^ w ’ft^ \ 'fl fro 

jf^, nlwa^^ WN*«f ^ «f?? 

iK^g ^c^i'e 

^»i, m* 5ps—^pmR» tft4f^. 

C»r7tf%f^, ^ 

^^m\m cm »Tt%^ 

^®t*l 5(^*1 I 

^c^*i 'Q cf^ ’itCB^ I 

«tt«tt5pF 

fifil ’iWCTJ wtil wt 

I 'fl '*rhin ^\ I 

fjrf^ cm '«m®it5t^ c^ »pw "Sjw's 

tfPwittw ^ 

iwi tfWfHwfOi 
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^ [ siwii gition 


CW3^ ^ ^6cf ^#(T 'e 
ar» I c«rr*rc^si'<icsT’icsf 

^ 1 cmai ^5W?j ¥ffi^«r5t« 

5rt c*ti:^ *1^ 

•tt'fl^rt ?c?i ^Pf-~ 

l^afiTh®^ ^ra i 

<iwt!jc«t^ cTt«f ^ 'W-t Rwt*r-f^^j 

c?«ft ^ I 

•(WJ f^arlsrf^^^ 

%f^®1»n[» ^ »ltfW ‘iJTs <801^ 

f^f^a «tj^pca 4R;t^ f^a<. 

*tfa»!tc«i ^W'® ojsrw® 
aWC5« C^ C^ 

>i?WV ^ <in^a c^ ®Nt< 

«i^-PF, c^ 2#f^35—<?F^ ^'sca^ -TO 

^1 cw 1^ <5tij«i ^c?r ^t*N5it®tat^ 
-t w*rtf ff% »!t«ft^«i w I 

"f^nfln^ (sr?«i <mx >m 


««t!CT wtn 

jpffirtsr ^ *ftpr i ca»i«r oxygen-ca* ^iwfsr, 
hydrogen-(?p m feifSTfsT ^1 (?^f®*r, 

t%l chlorine«c^ chloride*<?a OFtfVT 

viRt oxide-c^ '®tf%jf <r51OT 
^ f% ^%j *ttci I flf^ 

^s;*rtca carbon-dioxide-c^ ^IWta ’T*K*i 
Dimethy (amino-benzol debyde)-Cf Vl1 
1 ^ r clectron-c=¥ f%5Tf^ ^ 

proton-o w«ri V(IT> neutron-c^ 
f^'sf^'i. ^‘tj meson and messatron-CT 

fk 'Wl CC® ^C?f ? Biology*c'5 ablinos 
‘ii^.stsfta fitt% c?rhita 

*it«(t?i‘i csr®^ tzTfW?^ I 

mutant I 

<sji5*t ^1 sm f% ? ^ 

«rfl8 c’Ksi ® »rtfw ^ 

’itte «rtc?rt^*i ^ WQ f^8rfc3f!i cmai ’«rN'G 
wl f^^ca aw I 
(gir^Kas^^ «qRaw i» 

•1942 »riwt affe^ «ifi{a‘tf“f'» «{aai i 



^rtaawa <w c«iw ‘«h «fawn’ 'iftrantfea' vP!T*na»i « srawnwa skiiw?! 
wrwe ca!>a toifcRs a^ C5«^ mx. i fawwa t«if«w taaiR»?i ^ «n^*rtir tm 
tm ^trm (wm t®fa» facnsilpfa a on awt^! ^ faww, ww aw, a^, 

) t»iw ’BKaitn^r ikw ^fsrmn arpriwr awi vw'fal 

»fwwwa 5nw asrta taww ’ifaa? ^Ta*wca (h 23 awr W!f 9 *^1$, a^fawro-TOO 006) 
TO ar ®maTW zm aca i 



‘Stem 'stWc?? — 

w* 


«nt’&f% (1632-1723; 

fe»Pi ^esra 

»it^ i I 

twf^ 'snsj^ t£i5^*s 

c^nrfjflt I f%f% ^=r%si^ ^ 

C5p(*i-^ ( 

C^ fi?f%*K^ 'SIC^ ^ Cf«ril I 
*r«t *tf^ ^ 

^ ^ C5p(*i 3F11C5RI >rl^- 

t%fs(« vip^fS ^Tc^ni JTCMJ vij^ (3^*1 w 

(^, 's'l^fr^r) (simple 
microscope) i 

lira ^ c«fc^, 

^ ^i^flpra fe cm wem i 

sft^»ic*f% nft^j ?p?ic9H, srai 
ijtwi ^ 'sitB 

esfrt I c^ C5c«ra ’T® ^cs 
cfWf, '’sm^ ^ »n? -ij^ ewfu <?!t5i ^ 
fe cf*itcBg i^ppfS’ttc^^i «r{^ 
^ 1 csfr>rfl%^ ffi *11 

nfw ^ c»tt9Ri ^ ^ 

^tVTtsi •tfh‘1 ^ 'sck»— 
“'WW! 

*^5Ti5t«f3r ^ ^mPu ^Prtc^l 

%»rt iiipra *Ri 5it*i Hc?i I =f^ ^ 
ithFl iwti W.9 tW ^rNtu ^ ^ 

3R^ C^CSPTTS!^ 


esf-rf^ *t^«r® ^ I f)c?i ^ c^ ^?ifB 
"ii® “PS c»f9r» liicinj 

<2}c«j5?(j6?j fires ^Jtfe^n %5ii ^ira^ 
iKff? I 

^»rTt«, li)^^ Tf^?i c^rKni -tsi 
^ ^ I (3Ne9H, 

^c^o '®prs«ti #l&ti^raff^9i I 9itc®5r- 

a)t *ra sw^^'e '«(i{5fretsf 

^rf’tCSRI lil^fN’W !?RC9R C^, C’TtaRf^ 
«*c®l *1^ ^ 9u>} fsfflfe? ?rf^» 

WiJSiK C^ti»t^ ^@I1*F spip ’tl* 

cf'^n ^rt? I 1683 ffttsj f%f% fffc^ 
ent^ W!1 ^ liCT 

^tr® 51^1 «1^1 5Ft0?! ?n5 
c?^c^ ’tt^i I f%i lirac^ *CT traic^m 

c^r^f *1"^^ f^, cn Mk 

nre?i^ i 

5itc«^T^ f?c5i^ *01 Hira 

'®tcR wf»i (?rt^l^ 

^1 ^»raf^*i i6t*n w 
tjt:i]ft?5*R-vi)^ W<^, ’IWt "IWts^ 

c^mtm I <srf*tfi5( 

aftTft? 2?! f% TOf, iq <gm ^t»ft??l1 

qracw nte?R fk i ^ mm 

cq’TiOT ’nlt^ 9im ^^c® 

iiHWt'9 ^ ^ ^ i^ f WfCSR 


pmtm wrt. t^* ^ ci1wt«i fww» ^fW*700 004 
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CT'ipiR’ 1%f5ai «rta5, ^ft^j 
(?W1^ 'SPm m ^fBaj (MP^ 

fes?5T I 

«ftf ii*i?r c^c<2j <2{n:i?i T'iT«i 
f^csr 'ijfro 1^5! 

T59rc^ I 

^ I f%i ^t?r 5T«rc®ir, 

3(1, wi ^s(| »r®!T ^^\ 31^ 

«(<ic3rt^ 3(cu f^-sft^ 

fiincflr >£mt^ c«!«r^ '^5 

'Science for the Citizen’ 4fC« i%C«(C^3(, 

51^ Tf? f ^ Ca^%C^ 'St’f 

¥5{i^n(—(0 ^((w^ «(sr2p-«(sr^ir f^5(^ 
?C5T, «il^ (2) JTfcPf ^1, Tff^, «f5I, 

^1 ?PT c^ I 

C 2 t%?[ ^?t1 (oviparous) 

( ^It?rl *rfc? uq^Tt C*l^ f^il 

wh?n( «f9i ^), ^luni 

(viviparous) «rr%Ofl ('a('«ft^, «rarr 2 i 

w'ttftrini) ^!rWc»i i f®3( 

sfsic® cewc^ «ii3{3r firfipT 

^ ^ cf«n ’Tftr, 5(1 ^f5^a 

=^<*(1^ *^•1 cfii f c^\^-f5?5p( 

^ f^, ^ ^ ^ «ii^ 1^ 

fnf^, ’B(^5!ri 'sifsrf^, CT'C’ft^t ^ 

*rtc^ i” 

9\m^ <3l1^ srt^ ‘iWSR 

uQ^ »R«f <ifw 1 f^fir 
f^ra ^ «ftn( dMwsr i wtc^n? ^ 
(Xtsrt f%i "Tto h5 

oppi5t9i 
C<t9rt «rtw[Kw ^Thsws 
^ ^t^ c^ ^ilfl «iCTt ipw® *rr<w 


I *ini c*Nt c»i»r, csfNi «rtcfl 

'SRt^ ’(tfl^r C^rW (maggot) 

I f^ flftcd <?fN cnt^t 
Cf^ll <Pf9r ■=rl I ‘iK^ f%f%5B?liCn <2Wtf¥» ^ CT, 

srrtc»( «rr<Hl c^ «ii| »i«( c*tt^ 'srff^^r 

^ 5(11 ^rtfl *rtc? 

‘4}’(* *ia CTit 'ii^’T crr^ 

m I 

spppf 3fi«i^ 3rtr*( ^ 

fesi3( I f^'R 

f^csR I (2rtc«r?i "^^’^*1 *r«tc^ f^f% 
(2p(t«r« ?tR5T I ^5C5(^ ^ c«{c?F 
5l1^C»(1l ’?’( (^1 C^) f%3[ oq^pfB at^C®T 
■^^CSR, 'i|T^ 55t^ 

irhfc9r5f I ^ ^ m] m, 

Tm TfJd '®rr^?r?i wm 

^?1C5 I ^^5(1 C'JfC^ «ttC*r(( 'STt^’T 

'srr^R'if I 

^c5(c=p^ 5jg}CT5 9itJir«i3( c^, 

3(tf^ ^ ^r?, va^^l ll^, «(t^ f 
<?nRpr ^c^i5(t’’'9 
^ ni(3[ I wl ^tw, «ttc*r?r ’m 

1%5{i, f^nsi W5p( fwrfttfn 3(wj ^ 

^t?t?f^t? 'srtw m c’m I 

•tfr’Ptd ^^*1 

R®t^ **1jW3(«rrf%?( (1729-99) ^ «rt^«i 
5P13T I <!W^ *1^'#? 5fCTWfB 

srhit’spp apft fl®( I T*f ^ ^ 

5ic’«(B t%sT sn I c^twra 15 n wNi 

sfcsr CT 5^ (^, 

fl»i I 

c«tc^ <?rtwra ’W® c*fti 

^ fipT «rl I *HNl ci ai#l< 
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wi wi ’^rt^rtiTBrtfsr f%ii- 

l^lf^ ?RC9R I 

r(m (^ ^6^%) vm ’rKc*ni 
^ ^ ittfSrn m ^ f^cspT I ^ *t?i 
ip yt? «K9nj siw ac«t 1 

fN *0 *?n *tfl^ ^ GHC9R, 

«lC<OC^sf I 

*1?^? f2ff»5^5^ 
•STRtf^r^ ^ CT, «Tt*RI C^C?|5 ^«f?l «P*1 
»n0«f^ ^ I *trtc< «ffc*f?i ft«f 

«t^rw cjr:^^ I ^ 1 5ic^« 

*t^(sr5rf«j ?KfH=2F^ 
^C9RI fwrfliit« 

^ 'fC«f C’ft^PT I 

vtf%^ >P5^ fif^ 5Tt® ^ in I 

«it?r «i)^-»f’ 5^^ «Kii 5r»Thr^ «£rt«rrs 

5?:^ ?i^ I uq^p^n '®t^« ’®rl^ 'sprt'p 

srtcif! 

^ 

f^wt^ ®3^ <1t«^ (1822-95) I 

«{«^ ^(ciR 1 

vfcF?i TO *r%t^ »rtifi 
^ tw CTO ^1^ cfec^r teR I 
TOlpni ^»rfTf1% TO »itfi ^1 ?!TOi 
m c^ I 'iiTO *rfTO?i TO ^Tc>i 
^ ^ ?PTW1% ’TO, ^ <ft^ cTO <?K1 
*rh{S|1,TO TO ^ TOc^ ^ 

C’R ? ’"Cfn # (?TO 

irt^PTSf ■55W s^ TO* TO TO fSjTO 
TOTO 

f¥% TOw^ wTO TO ^TOl^l 

^TOH ’fTO STlTOR I TO*i}^ 

TO ^ arf^TO tocTO^ c^ck 
mm\ ’<Wf8lTO(UTO^^C^)’TOl^ 


’St’T ^ wt TO TO (?P#tTO» TO*t« 

TO^fB ^ irtlTO ^ TO Uto, to 
to*pIB cTOI ?(tTO5r I TO^ TO c?«n 
c?H, cTOi TO TOtn? '•rlf^TO 
TOC?, fro TOf^ 

TOC? i 

f^’STOl ettc«ni Rtl^ 

f?c5i5{, TOi ’it^cira n?tTO *wi^ to® 
^1 I ■'TSTCSR. (S’IBTO ^K9J 3PtC?5W 
(^1, ) ’»?^j^c?ni TO^ (^ ’Tti,) 

«Tc^ TO c^?(«i<t% 

TO c’tc? ) c^, TO cTO ^r<?i tof^ 
'STf^ic^cT? TO1 ’T®^ =nii TO TOc*!^ 
TO <2pTO “^‘i ^ fR I 

TOl^ W =«(TO ^PTOir 

sf^ «(TOra jtN (^ ) * 

^FTOl^f I ?R1 TOP?l »Pfl TO 
*w I <2t'«rc5i fTO?j fwc=¥ c*K5tc?, 
C^C^ TOt^l ^ C^ I Vll^ 

’i?p ^ fro ^tro ^1 

ttc^^ Kt^l CTO fCTOtf*! *1^ TOc^ 

’ittTO, TOJ ntm 5fl t 

TOu OPTO wa 'Tt fro TO 

TO I ^ TOt*t^s ?5i I asm 

c?1| f-TO TOtTO CTOI ^ 
’ttfro TO f^=i I 1860 *itc8T?i cntTO 

f|c5p f^^TOTO to ^TO'*rTO 
TO (X^\ ^^1 ^ f?sr TO 
Of^ C^, <?lTO '?»r^ TOt^ TO (cellar) 
CTOt TOto. TOrs Jf«lfB?i R^fS^TO 
TO?, TO f? I to c<iTO ?tow TOtC? 
c«(t?i TOto»c?TO>R^TO c»tt?i Tot? 

TOJ to^ ^RTC? ! tsj? TO ntTO? 

^ to? ?? C?, TOtC? ^Wto TO^, 

I ?fl 
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nttc»!?i ^ *irp, 


t 

iinm *rr^^ wiwr, ^j^rNtfSpi 
^ «?ht^ ^ ^ 

’fc>r ^rlwi ‘ii ^w\ ^rsi cm 

I f^ 

nc*rw *ft?ctc^ ^«T*r, *ra,^ ac^ sso 

I ‘flClR 1J3I 'aiMsi 

^ mc9 ?jt<(c5i5( I ^ ’W 
^ I oQ^n^r ^i^fB 
f«f% 5{t?c3ni 

I wsrs 

»rhwtR uior^ T^ tpf 
^C9R| apw >rtw iip^fBw 

ftrtH ^ t «(prfrf15ni w 

jfplc^ ^ ^rc=r c^Pi TnM? 
sn i ^c*if ^[l^i^l m Wr m fwr^ \ 

ipt^ «R3f I 

CKC^ mU^ c«rc^ 

^ ^t»jC5 I 

cm elf's?!! ^ t ^cw %5nr 

1W C^ 'SC^ 

^«i ‘fl-*r*tc^ ’fc^^«ti wmw I 

•rlwi c«riw^, *TtPf, ^5^ ^ 

’Tie? »rW ^ ^ 

^VQ '<tc^ §f^*(; i *<?! sr!*! MPn ^1 

(yeast) I C*Plt 

i5?i, 'stto <jmt if^t«f 

(Tl, s »#3rt) wP ^ I <?f? *pr 
9trfc?ni 

mi ^ (mPi ^ I .■sic!r ii^lfB 

1 viRsp ^®n I?? <ss^ 

(fioroisntsttoo ; OK. Pervert-to boil) i 

^ 0 ^ %^i% rnsm c#t«n 


'Site? I emfsf cm^ m 

'=rte^ ttw ^p#» ^\ -nfW9 »iWctj 
oi^unf^f^ «nit«r's ?R!3i3n ♦r^FThr 

«rte^ "^t?! ’ttw ^ c^ flWim I 
'srt®^?! w ntf csji, c»f<n c»m, »ttw 

C^R ^r®] (R? I ^ ^TT®^ T’WI '®]i| ^ 
^*tfBn5 ^iNI ?53f I ^1 C^m 

^tC^s ^ ^ I ^f?f 

?«?ilii <2ffw ?rR«i iftiTt c»f9r I 

^ »nw ^ uCT 9t5j?i f^, 

'®R Tt’TR ^t ^ *nRcii ^tn*i, 

® tfBr® 'BTf®^?! if»i Bc^ ^6?, =??it?[ n^*P5 
w sn I nt®?! «TfB?i m ^ m’s^m 
Pm ^ cf^(C5R, CT ?m B«t c^, 
^ mi c^, mn ^ mm ^ c^tB 
ST® ¥^=w(9f 

if9f1 *tt%!l mm* ^FWF«f^ 

^r?c^, ^ c5p?tc6g I cn^ emt 

'®rf®^B?r?i sr*} Bc¥ i 
nl\eFl mi nT«?l CWT=l, 

«»caf W m (500-60® CT«) 

^ 1 ^ »Pf ^ «iw| 

^ mPm cm fifcsi^ m\ nt^ f!i, 

Bc^ <aFN »i«R5rt '«rfc® sit i ^itwc?!® 

^?rrPiii ^w\ c^ i 

'srfi! nt^c^ »r*ic^ «2Rt«i 

nts?i cn»(» 

nu *rhw oKte^R, m 

^CTF, ’Sit?! WC® Bpf ??e?[ ?m! ( W% ^ 
^tf «4®fB r?i mmH \ 

m\ ^ (cbillcd) aw ®c»!^ m ^ ‘ 

m ^Pi **rr®^®®?(«|’ (pattetKization) i o^* 

m ii*f n?m c#t ®itw i 



I8<55 JTfc«T CWP'S ^ 

»!fc^ ^1 ^rhrf'^v c*f^,f%?T (3rfc^ 

cipfsr^fe m ^t^rl c^ ^rW^r i 
^ J91J <«lR5?Ptc?r?i I *fCT 

w«} t%f% ciit^5f« ?r:^ cm ^ 

c?twfl I 

^tt?! f^*t3i'» c^t^tir^s 

^»tc»f?f »1•^^^< C’rc^P ^ ^c?j 
9t*ftfl ^I’Tft ?Pfli ^ I 'ij^-stc^ csi-^- 

Pi?i fM%^ sr^^.»l^J yt'J c«ic^ ^^1 c^ I 
'iWt'G «f5ftfS^5 ^ c?, 

»rt5lWJ^ C^ STvSi^tf^^ 

5? I Wi ^ flfsc® 

«rW^ ?[5T ^311 Thj I '®rff^^CT?i 

Mt f^c*iwli?r feceptCTfn i 

(?«r!:^ *r!^ «f5t<f sif’fc^isr 

c% Tfi<rtf^ bf«rf'^ 

c*rc^ 

srfc^p I ^tw^r f^Rtc^ srW«{^ c^tc^rsi 
^ I t%i ^ c^t^ f^r*5w 
«fit‘i ’If6^1 ^j-hi f%, "thi Sit ^^t«f c^ 
Sfl I *Tf^C^ ’t!:5^’5*Mu W1 

uwtf5 ’IC^ra *T^t^ ’Tfo^l I (?(t 

«f«rfwi ’tc’i 'sif^?rtJ?ic«H ^Wt^Tl 
w ^511 »iif?Rr8 f^f^ 3T^<2i’i’i ^Tt^T ®r^=r 

(1843—1910) I 

^^Rrtc*f3i ac*! 

c»iC’fC5i 1 'sn1^«f c^t’f ^ 

aftn CBli^ '®rf?i ’TfsR:^ ’TM ’np-cs'ft^ 

^ I <i^ C^C*!? 4s1^*l ^l?ifr® 

^?ICTR I *ff^'rtsfl 

^ (^, «i*f=ftcsr?i '’fNwf 

^ ^ (?rf c=!rfw 


OM] I 4?l1^ C^ (Sf^sw^ CftC»r^l 

flTCinrf^ 'ffl «rsrf*i ^ f^?i i 

«?R^ irNCTsf, ^t^f5«1 ’it^tCTI 

jrf? w! *1931 c^ c^t^ >rsa?trir® 

<(t5?*n w m si*itf^ 

^cip^i ^ 

I j)ii ntc^ CffS »|i, ^ HCMT 

SI'S c^li?1 f^csw I 

m ^ttl? *it^tc*i) 'siTH^rJ’W cfltc’t ^ 
iT «IC*I?I *1CW r^STST 1 
TStf^to CBW'ST^ ^^ff^ vf? 
^’t?! '*rf?T *4^ TJt’tl I 

’ICSfJ ’Tl ’tta, 

^ iff!jsrf*i^i.i ^ ^^'stfsTi ^*r^csRi ^®rr3i 
c?ic^ n^m srWc^^ \ ^‘^1 

»n:Kj| <ii^ "*1^^ 4tt« t 

ii^s: *i?n:9 jpf cf«tr® c’tc^iJT, 

^ 

I 

C^? C’t®! I B’PW 

C«?^C^ c^ttfe ^CT C*!®! 1 C5tC«(fl ‘•ww 
vijinrcstBP^t^fl c«f9i1 cfi^ff^ftf 
tft^ c’R:«i'*i I 

*lfW ^ 

5f^*t cm. ^1 '*^^4 ^■'9 

C^tfS C^t{5 f^F ^CW 

Jit '®rf3PHe| vip5 'StFf^lfe 

3r:^i 5Ffi5 ^ 1 

3?^ <il^ ^'®f^ I 

«¥l|lill ®!t^tWJ ^ C^tcS C^ f%C9 

^1 'srf?! 'sm c^i wc>T?i m Wm %s!41 
^ c»Hc^^» C’iflnldJ 

^C?f C’ft^i 

mt 



♦rtwi 

fsTCT «1 CfC^ ’2IW1 I 

c?ttc5iH, ^pf5 m ^ mm\ ^ 

?i:^ c*Kim ^X] f^f^r 

'^f^PWi ojTs C®?t?( 01^ ‘il^ 

«fht*i:; <2fc^f =ff?rc5 ta=r i firc^ppfS <2{t% 
sff^i om\ fiPPT^fS «rf%^ 
?ic^ u5^ JTftsr c*f5i I 

«nFt« ^ 1875 Jitw ’rm?B[ 

istiffSr® <ic^ 'sit»i^ 

iRTf 'i^?i« «rcsr® ^J®*i ®irm 

«?r*nwf^ 'Q ®t^<2f*ft3?r 

irhJ*n i «jr«ffr?i 

iiftSPR ^ ^itf^ ^ I 

<RRfi cm CT, Rt^ «rtc«r?j 
»r^ ^ I ^ ^^?fe ®ff^®1 
(parent) I 

«ttm x^«i j^iFi^ flwtxtg'R ^tRi 

cCT f^sstsfhn ’^nrffc^R I 

’K«R‘it?i «f>rN m 

(microscope) | ^i[ sffR' 

CT Wn ^fCTC^si ^ %-R5tCT «iRtft5!CTffD I 

t%1^ “rWct?! <4^ 

nf^CT^i ^*t?i «i®t^ «}w^ 

vilTv ’ICTt”*!' I ‘Sfj •iPR 

m >lt^u W® RWm SfRtWl 
’rt <ttf^ C?»tCT W'Q ^ ^1J 
^t? f^Caii »Rff® 

f«CTf m, ^1 ^f?l, W-ilfS. 
#tf?t ^ RctHtR?! >1® l•••<^^®JW 


•rtcwR ®e9! c^tc»t»i 4W«j# 

®7iCTt^ C»rM^. ’^l ‘fl# 

m cm w «it9 »w rptt 

4rt%f5?r ^ ^ RjtM- 

^ «Rt®® «rt%i?nr c«(% f^, 

(1) flUR WP ?[ff ^ %»ic«r, (2) 
^ f^pRR ('M^, 
^ f%w), u)Ts ( 3 ) wp ^ 

®i ^ r* 

Rtfp® R5RtCT» 

#t=Tr*irirf (*11, «ft%>ni) c*tc® ^®«, 

«tt^f 5 ^ *n 

'5t?rt ’f)^, ^ RR CTPl^ (cell) I 
f^e ^ qCT R (fertilization) ^ ^’itT 9^ <4^ CT, 
^ 9RR-CTFt5 (gametes), sfti vfpffS (R<t^, 
^jJ-VH-CTFl^, *n ®apft^*=male gamete- 
sperm) ®Ct! (*rt f^)(male 

parent) <Ws RSrfS (R<t«., ^ 

- female gamete •» ovum - egg-cell) 
^t®1) (female parent), 

^iPR C®R-f^®t«f*T'«}f^ W irR 

vm Ja*pi6 *rfl[-c*Ft^f^l m (embryo) 
i(ti I ^f|c»nj CT*tft, SR*' ^ 

ftflf I rr <2rt%^ <R®rR, ®i*t^ ®t»iapCT 
^iRsfs *^<tsf «rf%c® ’ff!r*n5 ^ i ^ftwn 
cwN', f^CTR«tR ’#® 

aiwm^ ??1 (flower) m l IJPR 
4f>fR ®T«r 5(1^ mM 

^ C^ W 'B fR ^’ttVlRIl ®t« I ^ 

c«it*p^«r?*r» 

«ipp# >rt*(t!rt® ^ w «(lw< 

c^tir ^ 

(tbalamus) *l»rt tS^ I «PrtW 



wtcf«^wi~ 40X 


i5t# ^ %'C^'m 

uiWfB tN-(?TO *?cara ^*tCT <iWfB 

n?rf1«ft#r (anther) <ipi*s '3rfc^ *Rlt»r 09^ 
(pollen) <fe3? ( *arf?|<2}?:«5T^ 

(stigma), »f#f« (style) »iiT 
(ovary) | 

CT ?sc5T 5t?ifi» <n:^ I ^fc«F 

sr^< ^ ^ ^ I ^ >ij?r CT c^tsr 'Tv‘n 
■JTl «irt^, m\ ?ii ^ I (7f 

^ 'Q 

^tviW ^ (bisexual flower) «?t5}; c^rh— 
WTI, t(«Jt{?l ^ Ml, ^TFl «r5f^?I 

^ f%CT c?«ri «rlTR CT, CTc^-N 

Vil^ ^5T m «aj-CM!r W»1 
^srtc^ I <sm vtT*2[< uFf f%9f ^ 

(unisexual flower) ^sfl ^ I 
C«to ^IC5T 

^ (male flower); C^fBp® 9t^-(?M?f 
s(tc^, ^ (female flower) I 
i§^ C’tw MW ^ at c^sr 

atW«r’i^ ’W-cMa 35Mt?i^W 

MW*»^WW (pollination) i ^iRPf i?pn « 
fiOT?i ^ MI MW-»paw ^ ^ 

^ ?f«r i9!?f sn, ^ M i wfM 

MW'srsr 

^ SlWW'Q W[ *ttMl M 5d I ^&-M55f 
^ ^-Mpf ’ft^rtOT uwt 'srtol =rW«ta 
(cwT, «rrvw ^1 wm »f«r(i®i^) mw* 
’TOW 90?® ^ta I 

’(PR‘fW «K»f ®t=n ac5 a, 
MW*>mW ^»r, UCT ^- 

^m-C%fCM »CT t^i«r® ^ aw (embryo) 
^ «fa I ^ Wf^WI (fertiltea- 
tion)! m w l®f® 4®fS fm («c«4) 


*f^*r^ ^ I ui ^ ta ^ ®t®f5 

^ I f9T ac¥ *w?ni MI ww 
mj ?r«f ^f¥5 M’fhf «rtr¥ • 

1879 »rtC5l lil’n ’eR 

«rWR «rf%i cwht 
»i^<£fM f%c5 Mom j 

'SWi CMP5 a, 5^1 

(sea urchin)>cSBi ’fCKT '^ap^l^T, 

fri, ifW «fc^“f »a I f®^ 

( 2 jt%a? 3ft« <sm ^9?}^ 

I ui^ iiw 

5^1 I «rl^?n 'iWST «rtf% a, a-M 
<2rt% a\’r Mfto '»tcM 

5l^PC5l?r (?spcai^ »1^T I 

^ «t*ia “As we now 

use the terms, an ani mal that produces 
eggs is a female. An animal that pro¬ 
duces sperm is a male. The eggs are 
produced in masses, which arc called 
ovaries, within the body of the female. 
The sperm are produced in a slimy 
secretion, the seminal fluid, by organs 
known as testes. Collectively ovaries 
and testes are referred to as gonads.... 

In some animals such as snails, human 
beings and birds, the seminal fluid is 
introduced into the oviduct of the female 
and the egg is fertilized inside the female 
body. The male of many land anii^als 
has a special organ, the penis, which Is 
used to Introduce the 8 e 0 ]jnal fluid into 
the body of the female. 

The frog does not possess one. Manff 
marine animals (e.g. oysters, starfish«s» 
marine worms, aea^nemones) shed both 
eggs and seraiimi fltdtl into the mm 
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There is no act of sexual union between 
the two parents themselves.’* 

(zygote), rw{?«}t& 

<tr?Rr® ^PCiSf, vjQ’ilX 

f^fif^ m n«, ^4t9f isn^c^ ’tf^*p5 

^ I '?IC& — 

(i)*<«ttf‘t?:fcfir (2) ^tfSrTO^ 

I 

^tw, ifCKj 

f^’f ’tic® I m, ^«rf5 «sttf«n:fc5^ 

«fC^?l 11CS(J ^1 (P^jSf ^f[»?fj 

2rt%^ ^[C’ft'Q 'sfcsfc-f^ 

«ft%c® nttf ifi I 

c*!?! (;^/^ 

’r*s''[?!’*p1ir ’tc'*)' ^c^iti! I vsn^ua ^?i 

c^t=i mt ^ I 

otsfttl '«[?l I oq^’t 

f»cir c«it9i>t 'Tfcspi fitfw f«si m* 

TO ’ttnt, c»i^ *it56i I 

UH?«K3I'« '<3 ^ STTRcWU 

%*t?i 

/'srtt I 


’rff^T'e ^ ntc? I f^rf^ 

c»i^ 1^ ?rt«6l c4c?rhr \ oiwat 
nsR HCfl f^fll ’5H?tt5l!l irt^l 
2jC?tW5T 1 (jqwc® fsffil TO ^9 f^Tst tWC® 
?[?I (incubation), f«il I 

bn*tw '«fi^ cmH i 
4C^ai ^fT^-?fC4tl (parental care) %-i^ 
^tC5 I 

stT^of^i c’TSftft ^ 

( 3(C<J) t?tc?l ffCfl uQTs 

’tc?! *t<i5p I ujir 

^fC<?f ®t<I « f=ir^-f 5? I 

m c^l 5nc^ i 

sstc^ 'P|f5f^"'®lt«7=r ^iic® ^’tcif-f^’tc? w 

=^C® I uqi^< c^ar^ 

r^c-Rf I 

^tC*fC"t?l '5(3Ft« 5ltK*rt?t 

jfC9J «?lc-q<l <0^ 

?lc^ ^C?[ '2t4ftf^® ?'C?I ’tc^c^ artsc^4 
I hHU ^Jt6, 

•ttf^ 3 -«9’rt?icif3f sicso srst ^nt wit '« 
C4 apc^ttiBf^ \5i wnt 





'KTtcnf^^ gstn V C?Ft^ •tJftC'???! 

^t^l- tSl^e] *t«ftC<iI <2f^f^1| 

jjpni I 

=iJC^ ^ •>f3f^'« f?r^ I U}^ ’»R^I Rw^tfi 
5^—'srfc^if^^ 'sM I cj?t^ ’nrtc<^ 

'sc?;^ d|^ ^it^tc^ CT 

'SJTirr^sT «i)?T*. ^t^'Sftail 

^tc^tn isfc® c=q 'stc’i^ stc^eR ^5t?:ir?i 
'Sfij^*rt'»^ I 

^ »|^®| 'SltC’ll^^ 'St’t ^if> 

‘ijfB ^•im] srfaj I iij?j c^-^f 

C5T^ I J^^^1 ^1 

?rfW ^’i?j [ w ()=^ (‘Strt’i) X 
(’Ts^rfsitsi) X ^<1311^1 sn 
51JI ( <’C)] fejpf 

Cdimensional) «i'gff^s(1 Cf^l C«t’« I ^1^ 
^tc^rsi ’Ts®! ^11 

i2ff^w 3r®Tf5 «(®7 

vi)^ 'arf’l3|t(5i c^ <2icgm 

^tcni^ «ic^ I f^. f^. 

5?lt5ffSl 

<sjf% arf^ (#5 ®c r 

’ntw’?! c^ ^»rtc*ff^^ <4^ ^N®t5 
»l^CTt«R dJtflt«R I ^ f^fl^ ^f^«1 
(?Pt={ ’DtC»i wt*t ^ *®tg 

«t*txW »rf^ *w '9 

fH 531 I 5?frT ^ C*K>3i 

«|im ’qf m ^ K? ^ ^ 'jsic’nr 


’f®n ^?ii 3Ti I c^?f5i wi ’iitcjj^r 

CutCS! iijc-ci ;^|S lejj^ (;{f^ I 

«I?I!l C^fsT 

(compressed) 'Sl’I^rl^il 57tC'? 1 

•iJC^CSI ?lt^C^l?l C'lt^ (SJCTt’f 

^ I n^K 'sttj (H) CTt^r ^1 m’\ 51C59 

«t*i3ri3n (^‘’) I 5}‘®i5,5T{tsi* 

« -j=- 0 ( >^91 ) ) CJI’5P^ 

’fjt^ifS ^ I ^ W (H) 

<2(c^M 3(11^1:^ m cf 991 

^^131191 5l»! (3}tM ^1 

'srTcnf^F ®tc»iii 3{t=f= Y - Q « I 

^'S^ft, C‘f^l 9tCB? 9rf^9! C^t3T C^V5 ^9’S|1 
^119C5T 3nrc*T9 'sjtpif^^ c^c3f 

'SI^‘I3[ <TI (astsr 3ltC3T9 I 

^ I ^1^ ’rji5»w 

^1c*19 C5\^ 

’ill % 5ti:*m %«i®«n 

^91 <2{C9t«f^ I 'Stt 31)1^ '®ltCdf¥lF «t*t 

^’«m?l - (l) '8Jt9'!5C*1 <®tn (CO i 

(ii) f5|9 ^*1 ( Cp) I 

<sm «rt^ wn 

^^1 c^’TTfc^ni «rtw (ni?t*tf^pr) 

cm m ^t*t3itan ^ c^ *tf^3it*j 
^ ^itcn ^ Ftw) 

'st^ 'fBn fn I *rt3r»(;3iii cwai 


•3PCT ^Hf^nitfti c»p^3i» Kit. fS» 
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’tTtc*^ ’«rf«jvii‘i ^ 

arTc’t t 

t^?i ^t9'®c=r % 

I c„ mfs{m cp « Cr 

C<itC«P Cp-?j v^t^ Pr<^ ?p^| lit^f I 

fiT<f ^?H ^ V 
^?i?f ^1 ^jirn? ^n f%<cw 

afC® «F? I 

^ c^ »iiw ^ 

^tc^4f f5l*ftf^'» I <?Ft=f 

fsrf^i *tf^5!tfi ^t’f -sratn ^t^i^itan 

^1% ^1 C4st^ CTO 

'?^tcnf^^ C’T?! ^IN I 

f^c-i^ ^nn f^f%a c^ CT’f’T 

IJtC’l 

W ^ Jm I ^‘^K» Ffcn?! spf 
®tn>it3rf?j »it^ c^tH niftc€4 ®tc^ 

c^ VS1 nt'e^il *tt^i I 

®t*t^(1ajt4 »pr ®5ST -^1 ’fjtc’iii 

vtcn^ 9 

^’rflauJii I »rN1ii«r®lc5j 'st^rsftail ^flr® 
«ric*ff^ *rt9 I TO<i c^t? 

^jf^oR ?jCTci 51 «fN 37®c ®t*f5rt3r! 

«fpr!r 

tTc^ I is^c ^*wtarhf 'srfcnf^v 

^ = i I ^50lW «tC*1«P1 «?tc*if^4* 

W c^Pit ^ muf '®'h»if^ “c»&t^ 

(monatomic) 

^ntcnu CTO ^®t?i 5!t«ff^«j *ft*rNi wa 

intc»r?r fijn 'srf^pscsr vt*\ 

fs(fl^« c4 m ’(it^i m m sFtc»ni 

(molecaiai beat) W^tarfu 

TO ^rtcf • ^ 4R •t^wtarN >W ^tWi 


«Ticnf^ farfl'il un^t 

'®i <si^ n4?f*u^ ^rrft^ ^rIwt 

^Itcstl ®pftsf I m 5?t9»l 

^fitf^[^rrt5f ^ •ttc^f =n i ^itc^, 

li}^ ®t*t »rsaFt« 

-ait^n I 

1819 3Fftt«T W C’lfiJfe (Dulong 
and Petit) ^ ^f^sf CsjVf^W ^tiftc^ "BTfcnf^ 
w csfcn fn"tc« 

'®t*r ('®rhiTO 
'srfC^® 9 ^t?ITt'<lf^4' 9^C^ ) 

4)^^ iit5C-3R, R*<*f'hr» ’tlt»f 

JR^ I ’Tltc^ra '^S 'Q cnfSc^fl 

*?a!f5 *T?w I csi'tcsni 

fsri?l I ^®l1f TO 

^tC’l^ ?9?!l ^ I 

ni?^^^tc5i •at •sjcaraf^tcw 

^ m I cff^ti arc? 

ntftC^?! 'STfC’lf^ TO 

I 

^jl^«Wc*iN «rtc*rf^^ 

’ifTTOHi nlfwcTOc^ *1^ ^ *rrs?icTO 

^1 ?aT“~ 

(1) 'Bittrscsr *rhi’tt<f^ w 
®t*t^rt35l ’Tt^ TO TO ^ 

'st^tTrarfi? <a’t ’itsT 9 c*tl5qfeti m 

'»tspra*( TO t arNf? 3R“?i mh ’tl 

efr?«» 

(2) wt*mtart «FTO •it?|irr*tf4^ wHte 
?iw we 'irtc^ I f^^r i<j#i 

( 41 f4%[ •TftC'Jk CTO, ) 1%? 4n • ^ 

im W» 4lC4f TOCTO TO 

4Ft?wfi *r(< f^«3^ ?'amr dsjrot m\ 
TO t 



(3) »K«r «fc*Rr 



feai'l 

5R:sp ^rtwc^t 

A—B—C 

I “sHH, '®t*Mt3i1ir m (Stoftw^w 

*rf?nt*r^ wt*t.^«pffan) 
C’aT«fffowt ^^ vit^ C5T<rto 
’Trt I 

«TtWt55ft cm '4^ *1^^ CT 
'6 c*tf5ri??r ’sp? cwprtsr «35t*t* 

aitarhi c>CT mtsni 

*j{aj I '«c*ifi!d?ii ^ ^ppTlrsr 

1907 JTfcsr '•rt^^t^ c^rW*^ Mt?i*rtir 

«rlatt<!n?*i ’??3R I f¥^«^ ^f%?j«i ^rNjt? 
^rrtir t»it^p 

53r ^ i Ti ‘c^W'St (tf^?r i 

nfvrt^ii-hv, h V 

^iWcir I oj^ «fr^i*rtc^ 

^r-^icsni c"«3i i ^stn^rfarm *pr 

^i^rtcnPi'^ wnr ^TMjhi «Tits(^=T 

WR—*ra¥r^i«f»T 
*nr*w '^fTs sfTsw# *Rwt^ 'ii^ 

f^rftl f%W *I«^! CfWf^CW 


1 ‘iKpfS ifitsr njftMt^p (?i 
f^n) vi)^f5 f%f?^ ftw f^(%« 

^ ^ I ^ R?Rln ^ 

^ cf^mpsTR, 

^rtmsr nt?Rt*rf%=f ^nartart? 

faroii^i I ^ ^<5 flew cT«ftm ^«5ww 

^«tw, *t1Wf*ff^Wf ^’t*»3R 'G 

c*tf5c^w ’'s^gtswtw^ ) 5 -im ^ tw wr«}irt3itw 
*rrw5rt«rfw^ ^ \ 

TsSpI^ n^- 

4^«| vij^ ^<1Wtarl *tft^ft«IWi 

arRc^f C^^UKW WTNJI mew; 

^t^taitw 45 srw I ^WE*i, 

14K ^t^wNtw ^sntw 

m) f=it#H^ aitsr w.‘^ 28 wm 

4W I cw-t «1«ftC<W cwtw ^WfW 

mt '«rtenf^^ 'Sft^’iw ’ffww^ Rt^ll^CTW 

»ltlW5W«l ari I ^ «f»fR WftW«S 

'spfWcw^ apfS I w«R^ ^f>*r 
u}45 W5"^=rfw: flew f5f^ ^ wtw 
50 I 'siwratw wsn wtw, =?d5( nwte'fw aicwj 
^wt*i:w »tw fcw 

•ttew 50; ^ "wnw f%wrcn^w« 

SOI I 

-StawapR -BrWWW <4=45 ¥fww’»«0^tww 
WRfl I ‘C!45t>l '8lTt»rR’ V4^ cVHt5l 

^ ®?R 5ftT^c|tC«f*r 'srt^wlao (77K) 
(M^ ^WW 'St^RlaO (300K) ^ C4W 
orrtt^ I 'flwcar wl 0*10111 wo f5aj-2**4 
<?faftlRl ^ I OKI cm. 141*5K t4TN 197/5K 
*5t*f5rfa5tw '50c*tt^ ^tdw TfR (?W9 
nn I ^*1 ^ ^f5 WFmiwitw c^n15w ^ 
^#Rtw weifi ^^5f 

wotol <4Wf Wf 1 cm '*^€r if-rtw Wi^Oi^ w I 
4^ wii nfww^ m witnw (phm 
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^IWIl wiwnrfifww 


transition) ^«ii I 

^tCsrfRl «tTr¥?f ^tar I WT Cf«r(t!t1 



cn«i c^caf ai^iir ^c<ii 

f^CTO '8tt^^^r^SJ-'5fC®3I vipPR 
>£K?r«fi m I c^sf 11 ® *nrrc*«f 4 

,csrc^ *rr«Bl ^"N srtaf i 
^itR'SWfc^i vh ^rrNrf? ^^f- 

nc^^c?F ^rh^st c?ic«f ^rr=n *rNC«rfs(=r 's 


»t^t*iltBR ^ 4W ^ClWCTt^ 

T*“»?ai I »s!i5jB 59r—1? 4ni wt*t* 
iltaitti c*i\^ vh 

5^ ^<l5ftait4 ^sr-^ »fW »Rtl?*ft^ I «W 

ifcw 'srfwf^ cfcar 

fNrNt4t?i I 

c^cw ^tnf^FP 'ytcn 
^sicsj) (lattice) 

*1^ t^TtJ?ii '»t^trt^ mzw I 

^PHl ^ f% I 

f^*N*l C-I*tti?f ^9 5t2ll 

^5, 5^*v >« c’ltScfe^ filtti ^ '•rt^^r- 

fkfk '®rrc^f^4' 'S'h 

»f^raJtf5?i »fift<ffCiir =Tf5r^ « *icsr5i f^tc^r 
%'® ^ ^flc^ I 'srtt:^f^ 

'®r9ti CT «s}?trH 

^ 'arr«f« 'SI ^tfC^ 'af^Tt?^ 

I f^®lc!T^ ^3itg! C9zm 

’T5II ?rf? I 

[ ci«rt^ <jt^rc?i '^rstjfn^ 
if'^fltti « tofl w(ffi? fW»— 

Cef’W I 



»rf?«n 

^TW-t ^s-wte^ mw TO. 5f?. 

«fff^ ^^ofiR TO sftc^r?! «i5?,;t m\ w 

mtflR I gm cwjtf^fwi ^r^rl c^ c^j ?rtTO n?rtf%^ ^pc?! ^tsr 

^<»r^ ^ fl^r Ti ^5! csfrrf^f^n^^f m fSr^ «i,i (Ceyion) 

ntf^’Ttft^p 'SH’il >iiTv 'srartgj c-^fc^ '*qtfti0tii u)c>r%?r^ i ^tnf^^.jrT’fc?! 

m] «rf^rl f|5i =rl I Rsrfcsr m:^^'Q 5?<^ri ^srtc^ i 

TO^ *miTi 'Q wn<^m i R^rtc^r?! ^i,j cjf^rc^ *(t? i 

m «rtfr^ »rfRc^ 'arte? ct *?1 '© 

c^ ’tftf =^C5T ^r^oni Rvir?i 

^ 1^51 'srtflH R«?5*t, f¥m ^fjtRsHrf^ »rRR?P »rt^toi ^m 

^ ^ ^fR'fi c*rR*i I 'Bit^itij I R*ifr ^Rrsi 

wniin 1965 ’?|^'fc^5i a iRtT^t 

'®rc^c^ (SJ5 '5Rwt%'Q i i£f^ ■sfsftR'® ^ i qstew ^*r^Rrfc^f 

.ir5«»Rr ^tf»p5 ?r^ (glowing bodies; R^rfc^ '<3 s£r^|%-R^tcHii fro 

^fR’ffR® ^ I 4Cf?j ’i^«t«ft5f) »r^ 'ttcf?! Tfu I ^5?Rtcw^ 5Rg jfifc^if 3i^5!jst*f ^c«r?i 
c^ •rR*n % ^ I 5r?[«R ^i-srcf ^srdjfg «(tc^ i 

ThT 01^ I ^f%Rt?i w Rh- mim 

CT c’ttsiRfR iiiTs wi a c?^ ♦rf'«3ii ^rf^i—(I) (2) 

Rw ^ ^ (3) tpRf I Rfifl 'srM^?? Rut^r R^H 

^ 51P1 fwi 5f^c^5 ^ti?f& 'srsgtii^f ^-»t’f5 csrRs i 

-r®t^ c^ cnew I «rtfR '«rt^ 4ft« 

5RWfsr CT Rifaf’Bt^ ‘CFhf^^’ ^ri siw R^tc*f3 R-t? R^«t «it«?ii m i 

‘c»rfi?R’R tq ujTs ^ ^■^wn Rirmt':? TO wte^K^ 

c^ffcsr ^^Rr® I c9rt^«Ri?i ct =nRji ^tr® oi R?ic?[ ^s^gr ^fg 

^c»rf^, 3f«irc9iR5, R^c^it^, TOtw (i) ?rRpn} fSrsrr!? 

53SK3rf^ ^ C^Rf^R C»R ( ^ ), pfe??!, (ii) C^lW^F?! (iii) 

%% itRr, cmM ^ ^Thrhj ws?. (iv) =Tt^R5i{ (v) 5*jnR*ru 

'»itTr>rfRi (^Ttrrw:^ c^ RsrR <?mm (vt) ’s^f^TOn c^jtsRRr 

^ ^1 fiftSR »rsT® »rrRr®T srWiprR <2Wni of% ?rNs?ic^ Rt^ 

■ •^pR'» *t?KRwi RsN, RiR'pRif 

3 
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(SrtlsiW'e nf€fl cm 

«Ttrfl t 

<sft?r^ ntf^ 'im f^r^r?, 
jjTs ^c*iu c^rfR^ 

^sfc«r?r c^ts? ’tsi ntoiit j?!?! fn I ^ 

’«rli^ t 

c^ ’tis c=r^ I 

(TfJT^yfcsF uq^j# f^piS «(?rl i 

CT, c?t'^1 

^np*! ?p|«f Bi?9 

«ft5?srr=r I c^rWc?!^ 

^'Q^rl ^ CT ’m ^’=[* 

Tfsil 

(?pt5T «2m c^% i 'Stij 

9f\^9( Ti m m f^’v’Ti 

’afSJ CW\^ C«rJtf^ I 

<t^T^^5tC3T C«fJtf«f^®( 

>i^^5pr® "srtf*(tij*tl I 

^ift*? Aristarchwe ( 3^ 
c-t?tcK') 

<2}^ ftc^i^ I f®i% 

'Q K!g^ 'Sttcnf^® P'^ I 

(Erotosthenus, Hipparchus) 

f^^rlP^n), 180-125 ) <21^ 

c^ ^CSKI f?*tt?l^»! 'm 

200 5?p P Claudias Ptolemachs 

v£i| ^ ^ 

?|5C?R I «lt^ 100 3^^ *P 'tt?! 

^ *The Almagest’ ^tc«( 

1 

vrtwe ^tc^tcp TO cm 

’iw \ 


># fkmm (31®^ nt, 9ir-io^ *Pv<m 

’»lTtf^^i?®t <1}: *l: 384-322) f%?rf^ TO- 
f|c5H I -tnir *rsTOifr 

^ i 

^ic:^ («j: 146-120) Dfacie in 

Orbe Lune (The Face of the Orbiting 
Moon) 3J^ cm C?«f1 ?f=S( B!g 
?Pl^sr I 48 «p Leekian-ii)^ 

(5f9n? ^*1®)^ Vera Historia (True History) 
cm BBff^^rtcp *^<^1 ^?i i Etcin 

Tempierso}^ 

^4sfB 

I '©ptcpf «rt^^ ^ 

*ff^*rhi ^ fpt»i f|ei I a 540 %: 
Nicholas Copernicus-iii^ De Revolutions 
Orbium Coclesticum (On the Revolution 
of Cellestial Orbits), 1609 Johannes 
Kepler-u 5 ?( De Motibus Stellae Martis (On 
the Motion of the Mass)—«2t^^ P I 
?nt^'8 

»itiftwj •i^c^cp mm m 
^ 1610 Siderusmuneias (The 

Messanger of the Stars) Wt*fl I 

pp ♦ni c«mf%* 

twhfipr? f^»fhrN[ ^ \ 

(?5Fhtf%^»f (Copernicus) C?F*t^5TP 

(Kepler) 9i)H:?f5 

®C?{ST (Galileo) pft«M- 

w cir«rtc5H tos 

<si^’n» <?ihw5?i ^>(7 'sit^ I ^ *(t?i*n 

Wi CWr? apqtp ^ 

f|5t I TO ’I?! ®8Rti( '5j5jc<2m‘lP 

cm Lukion 
I 1634 ^ dm 

«mt«r PI »i^ 



ms ] ar^-( ^ ^ 


Somniura (Sleep) < 31 ^ ^PRPf | ^ 

’'P5Rt»l?^ uQ^ 55 ®^ (Ludwig) 

’^*If?^ I UK'S Leviam (Moon) =rtC>f 
’tM '«rli:^ I <^15 -^Rft c^ 

50,000 5(t|9f 

I ^ ?pt^ 

if^ ?P?1 ^ I 

*tf%5 <2tf^f^'!? c^^icor 

(^C^ I C^?3T 'jfrfl C>lUf Bcaf^ 
<2}®t^ C5Tpt CT^tCSf 

dcsf c=l«^1 1 ^£1^ 

firsts if^ ^^1 I 

(?lp*f^5It^-<^ 

^er« I ^f;jtfr 5R8^ TO 

^n5if% ^c?jf|c9R m ^iTsi 

^=P5?I f^5T I f^-in (Bishop 

Godwin) ^jf5'® ‘The Man in the Moon 
(1638) Somnium isTst^f^'® I 
^t*} Wilkin-*ii?I Discovery of a 

world in the Moon SCSI'S 

I ^ ^ f^i% 

(Titn I ‘flt f%fsT 

^C5R I 50 

^1 09 ^ »<tii*t1 I 

Francesco de Lana Terzi (1677-79) 

^t’tCSRl srf^J ^ I 1783 

^31 ^ Joseph Michael ui^* Jawues 
Etcin Montogolfier srf3f*rtC^ 

5(R^^ I Cyrano be Bergerae-ui^ ^f§ ^'*tsrt»i 
Voyage dans la Lune (1649) Historic 
des Estate et Empiercs de Sopit (1650) 


^ ^fl^l I 1689 

Bernand de Fontenella^i^ 
Entreliens Suila Furalite des Mondes 
(Discovery of the -plurality of the worlds) 
UJ^P ^ »(T3[*ft3f sy'p "srfsiST CT 
-21? '®1?j ntf^*1tF4^ '=l’?’?t3f «r5?^®T 

I f%fsr ^T^icsisi c^ 5r(i^ ^^1 
Km #t!:^3i ^p\ ^tfej I 

Johannes Havclin Danzig-uqij Seleno- 
graphic eg ®ITO «{^^i f=BlT<l I 

1672 5jtC5T f^'SaJtN 4S]tf^fsf (Giovani 
Cassini) ^ OTtf^f^ft W 

^tC*i ^ 'SfCSf^ 

=^3|f%CJT^t I f^fif C'^fC^P 

80 t^fii^^ C*lf“t I 

^C’TSl %t5I C«fC‘^ 'St'hrssi 

^ C^U^ C’t®} I Voltair lijn Mycro- 

megas (1752) oq?!?, Emanuel Swcdenberg*uq^ 
Arcaua Celetia (1752) ^ ^fBr® 'sjgr 
. wnC^sl >ITO 'atlPTtlT'iO 3li:3{C^ I 

TO ^ I (Kant) spriT^Tf^^R 

fTO sit3i®rt3i nf!’*i'i ^flcspr i 

TO3I*t %®53!CT4 

^n5if% ^ “tf^ tsinitc’tu 

^3ll I Unparallcl Adventure of one 
Hans Dfeall (1895) -ifS^ 'sfjtcsist C»t1 
(Edgar Allan Poe) TO 

Km 1 

^C«t%5R 1 
fiprtc^ 'bicBi 

'S^ (^1%^ (Otto Von Ghericke) elec¬ 
tric machine-u)?i to *It'«3l1 *11311 Louis 

Guillaume de La Follie*^?! Philosophical 
Pretensions (1775) %3i ^«rw 
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fltH 


’fs ?r55n 

5FC?IH I 

TO*? *i'®t^ c<m ^8 ^ 

's?5’^'it5f ^^l^ RTOrf^f%'?p c^Kl 

??? I WC®? ^t< (Jules Vera) 

f^sstqfsfi^ ?j!:i}g «(«i?i cn-it’t^ 
CW f^TO ^ I ^SRS2?? 

a[cj(7 

?F5r^?r®1 aRf^« ^C^%? 1 

=Tff^j ’rt»f:?f6 f^®rsrf5f%?p ^r^l 

C*tC5ff^ I H. G. Wells f^®t^- 

f%f%^ I War of 

the World 'Stif vRf?"® “^<8?^ I 

^<1 - 55^1^ fw?f 1 ^jfF 

'« '8TTt^ c=rfsit?? ^fir® nt'Q^ri 

’Jttl I 


m\ {fi® 1) I 
tan 5T9?f5w TOir »CT TO^t®? ^ 

'Tff^ ^51 1 U^sf f%?^Ft?(«l 

^5? (?f^l ntcn (7? (TtMtfS (projectile) TOStn 
nsm i ^ Tfffc»ni 

nfn5it«t fTs tan ^ ^ 

^'<3 ws vtfn'® ^ 
tan* ’Tf^^ nt^n tan*- nit??f^ 

^n'Q ip I 

ntwn ’tfn^rr*! «rf?i'e nt^stcsi ujfS tan«T 

•spfifS ai ’Jf^n nap®tn ^kw 

1 ta^ -aRTtn ^ajs tsitn 

m ^ I 'srfTOn -sit^ 
e^ficns fst^Ftn nu^ \cn 

f^cn I 

<£R5t n^tsitnfiJcnr ^cn <7 r1 



tai%:ns nt*otn5^c^?i '«itR’ftcnn to 'TOt*! ’TOtff nfl ninl ^ 

»iw V35in=t*? ^•rn nlnn^n i Princi-^ *ttn to tan ntn'cn ^jRftn 

pia n^cn frot^ '*rTO«( 1 f fain ^<TO TO I*' 

=nTO^ f nlTOi^ ^ TO ’r«w nror orm nin 

“nm tRs ntnjsn cwntfr n^«>5Cf ta^ c^rtn nro st nf c ^ to *4^ 



1978 411 


f 'Bm ^♦f(2}i^ *f1%'t» ^c® ^ *r^ 

*rN^ w® 5J5TI 

(i) '«r5!'|f^^ ism 

18000 ^c® I 

(ii) C^fW 200 ^t^ai 

(c?«rtc5T •ff^’it®! 'srf® 'm) c<z^ 

®?jc® I Bm. ^1 'sq^srf® <5^:^ 

«isic*fi5r ®C?sr 25000 C'*!(’f 

«!CTteR’ I 

^TS^tCSBT W:H] 

’jRft c<*rc^ 200 5rt^5[ ^c® i 

?IC^^ (multistage rocket) ^t^ll 

(fSar 2) ffour ^n<5fc^?i isooo 


C5t«t ’TS’?» «ini3rf% ^?fi 

-if®! «ff®aK^f^ WC9J 25000 3itl^ 
C^n STt® ^^C® ’Itsi I 1957 ^tw 4^ 



(Sputnik I),f®^ ?*lt»mi?, C'ftc® f^f%« 
^ I ‘?t?t’|tl ^t<3*5tf?® ^ I 


'5’ira^cst ^ ®t5 «r^!^ST 

iTW"lC*lt5i! 601*51^* 


tf^*tt*sc-f «iiii 8000 

'5rr5®c^?i m f%g ‘^’ 

frn 

®i '5if®f|® I 

‘i3C*[ «W«rj c^ ■=i^» 

<rrst cw ’Tf®^ ^®jtf? I 

C3rti?stt't»c5i^ «fN, «!#, 
(STff^r® cwWm ^®1 «rt^ l’5'f^T»t?i 

c<c® 5-0 ii(^’ I ^rt^Tii^r® 

c®tii1r?ra ®C9|^ *1:4155 ^rt®! 

^«i1^-'»r»rf^ »f4f%j *rt®1 %®®tw 

f^R?i^-wt?prffl 5rtw Cff^ I 

®c*i w*r^ ®ta®^ ^o»i ’!i[=»i® 

«R?nf uf^ 5?®*! c^rW «si^ *t^^t:®i 


?R«i 'Q im *t»rt< cscff 'fi\ csTt^n- 

3[^® ® fstf® 5tc^5! I (Sjt^ <2}f® 

c^t^t:®!^ ^w<i 5i!:«f m ®t:®^t f^f® ® 
ffw ^ «}:®^ ®Ri I ^1 

srH® Fhif?:® 4t*( 

c^!( j(!T iit^ vQ etui 
C^'Q51, '« 

Tfcn^ ®i t4f^ ®ui 'ii’ffS «}5l%® 

<2t«n I nm-'^ Bt^ *c*rt3rtwt’ 

’ifi *®t*tW(i’«cwr®t^ ‘*t®tt%’ sitPi *}1irfF® I 

^ ofMi 

^t5[*J^f55:’t ^ (3K1 c»r:?CT(4^ 

efC9f wt^ ® ®reF irto 

?!W *ff5^<l W 


*C>r& t»f c^t: 24 •W‘ft-743347 

wl 
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<sfar^^ «taf?r f^si 

fs^ JT?r 9iN sfN i?t^l C^fKfe!^ 
C’Tt&l “« 

2 }W*( *>tEg-4f3f^ «tt5F -sr^el ^ 

»isij?p ih'^ ’fw 4^/5 ’?t^ I ^ICBft 

ixi^ 5f?f 'SfS 

5t?lt!:f ^ «l1? ?I<<tt^’t *tMiT ?p<I| m 

f^'f^?i Flw^i c^cai 5f«i 

'Q ^1 c'*fc^ (?T-t c^tf5 
RcjfSjr ?F?ii sf^ I 

c«n:^ sft^rl ‘(^C'ni n«fj 

f^C?C‘'f ?l*st^fl ^ I ^Si% *tC«tT?I 

?iwlFvf^?i i|t4 ^ttcut^jji v»i<r 

^iJ*l f5*1^ ^ ®I=^C5CiI ISf^t'Q '»rt^'fc*t? ^3’®^! | 
f^rn ^1%5 ®fi{»rN’«fj| 

'e >rr*^t3j«i »iPr jpt 

f5*vf^ Ft%f® ^fC?ri| ^ (PiRTst R§!C^ I 

’bn^i I^ctfc-f f^Nfl?! 1966 

11,470 Jrsf c^fC^CW 1975 >lCi( 46,831 

fees? I ^ ’Ttsftc?! 

fbxf^n 5?(f^r c?[c^ ®t I 

Rw f^f%g ^11*0 ^tnt=i '«^tf%5r* 

JplCKI fFs^sC«tf^!F cf-f, Tfc?^ 
-^?I’sf:i®tQ ^^IT^ C3f1& 

'?««nt*rc=r?i ^^<5. ®i5i ^t^rrf^rl 

I ®t^C®?| 5lt4W^C«r^ ‘’Tt’f^ft’^ 

Tt^t ceffe I ’lt«(t5l«n® ‘Tt’ffft?:^ (Penaeus 
monodon) ?n ‘aftwl 

f^’ ^1 ^*1 v£icif?i ot;^ 

c®tTii ^ ?w mj ^15rhi 1 

I 'iKTi 'ta^rAi 10-14 fn f^. If?, 

cm 

*PftW» (?lf% S^s ^Sf 

c^ c?re^^ ’Tfcsit c^f"! *rs«(j¥ i 


«rMto «r9 '« i««r? 

?f^iii ws I ®tft^ «2rt^^ 

««fC5i?i sf^TC*!?! ftn-^ ta»f 

■*R®j ^jtf^ {?rN7«fC4i 

I «^n ^t^t’fj I ^rf’r^fl *14^^, f^-i^i 

^C4 Rf%5 sf?IC®m «ff% '<3 ‘OT 

«ft^ I ‘4sl1 «(3JC®f3l arf'Qsrt 

^tirr^ ^C5! ^ 'Q ^arfsr 9t^t« c?ti;?i ^^R^rhi*! 

I f&# «tt?f 300 f5i. f^. 

5T^1 ^ I 40-50 fn. f^. bfc^j? fF>f| 

«('Nj ^ cm m 150 cm no 

ft. ft- « am <2rt? 30-50 arf^ 

<?ftc^ I ^ t®Jtfl ^ 

C®tftc?14 m ^t®t4 5TCSf 51W ft% ^51 
(shooting net) ^ 5l?lt 

^^^'S^? 4^1 4ft I ftft «rt5i ian:¥t*fl- 

m, C«ffttel^ yq? 

^N^tfS <3 *np ’«pN-lf5 

«ttc^ tfc“t4 »rftt?:4J ^4 I 

ftft^ ‘^44 «ft’ 4) «»*v“f’ 

cm c?tfe ?fttc«ft C4«4i ?ft I ftfts 

5t3l1CJf4 4W 4141 ^tr^4 fFvft 

op'ttcsri 4tc45, CT®ft cm ftc44 ^c?r 4ftji 

btqtCf^ ^^445 ^41 I ^4^ ^ «fC9I4 

m Pftftft C4C«f ftC4 Ctfti 

4ft 4ft^4t4 5tirfti «ic9ra ^*ift®tr>r 

C®C4 C4^ft 'S 444^ C4t4 

f4i*.4l 4tC44 Cfcej ®tftCT Cf'STl t[4, 

^44^ ^4^41*11:4^41*15:^ '*rf4%4 4C4 44t 

4^C®f^ «1C44 'srftlt?l 4C4 C4'Q4l WT 54 I 
< 2 it^ 4ftn c«fftlr4 afftiftn «rft 

10,000 44J *4^ ft-vlf ^ftl sTs-aft 441 »i44 I 
C^ ^Tft (14 ft. ft.) liOT c*tt^ ^ 
«rNtC4l^1 l?ft1 »tft iftn »14J 441 4ft, •CT 
20 ft. ft. « 4ft ftft4 5ftT 4tB5lft4 »lt4l 
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1978 ] m 


Ctrt9R?l «il!*tfB Jf^ef Vs 'Q «Tf5T 

apj^-n ^fs ^ ^t5i I m c’fc^ 

wrar f^»R TOi -ajnrfBfJT, fSiTO 

C^ (nursery 

pond) I 

^ %^fk^ aWcsitc^ 

i?c^, 5!li; 

w=T cnt’f^f «r'<pn \^M *it^i 

%t« fifcff’t ?F?ii ntc?i, 

>2|C?ltWJT IT® CUf'^tC'fl I 

•^t’f.lfl 5t?ltcif^ ?(tlt^ fiff^ ^tKtC??*7 ^Z<1 
*rf5fST ^C?IQ |51C-1^ ^<s.»Jl^- 
JM Mitsui 1 *irc’*PI3) ^ 400 

f^fetsj ?ni^^ 

«fnit^‘<i{ ^ I tsfcwfBc'® f^^l CTf^l 
®rW^ Tvf^asf*! ifNl 'j vsfr® »}t< 

fiiwt’i “sfTfc^'itc^s 
uir® f|5{ <i:5i «fC5i 

’if^^rf*) CJf-tC^^il (chlorella) '9t«5rf4 

'»itr«i«t4 ^ I «(f«f5 «rfi^^ «il‘<tcfj 
J2jf^ lofg ^ I mT{ 

^ VI •Sifv 5fS « 6^^'^ 

>ititc5 VI 'srirsii fs!^?i «tfv 2 5f5 

V^ll ^ I *R fFsf^ 5t§11 ’§-artC^ 

50-55 f3[. m 4? 

8Tt5I=T (rearing pond) ?ft^ *W' '“ilfv 
I tfffv fvif n?! <iir ?rtl^^ 

V31 nf?R^ '6 wit ^t*f VTl '4^tV 
OTtflR I f^5 '®rf«(T4 

«f»rcv ?it«n (?rcv ’itc?! \ ^ 

ft»rtW WC5I1 TOiSI 
stffoni cifH? ovcsfa 20 ^ %tt?f«2rf^!f 
3-4 ^ ^ cif«?n cwff ntc?i I 


m f%i ^v ^ V5! 

5tc^ 70-80 

Vi'S! tTfec? iit«fi ^ I fsTs^ 

f^<ltF4 <3 5}t^^ «fifi <lf^t9i^ ^fv 

'SHTO Cf^l C’fC^ C^ C^SI C£(fv 40,000 
^t?l1 ^ CT# 

1054-81 3Jt 

^tnicsj I 

5rt»2jf^^?|stc51 fefi CW5 ^Il1 

^^16 1^«?f 

tSi^5f4 I Otl*\ fe’ftc?! 

fb*s®<5 fiiw 'Slilflf^ '« f®^* 

cn-toil Jil^tC^J Ffllt^ (TRST ailai 
(Tfsjl^f ^^.’s ’tc^^«n c^ca(?i 

■iltNini 5ifWj4 5Pf -^1 »rS^ vl)^ 
ilt^j .i| J|<,^ Ff^Clfg 5ICK/ »lt?1 

<2(1 ton >(nt5fn ^nc^rt^ 

jrfsp® '^tcn, ^1 c^t <3^^n 2it%3i w^r^-'sisr 
f^Win « c^t^pi ^ 2tfvn^^Pi 

f<r»? ac'W ^tv?i 

e c^ ertvl^i 2(t^((n ^*i5r(ii«j 

nscn ^mm nscnc^^i cn 2(t%n vm ® 
'ifncncin ®nn ^cn vtn 2tar5R’-'S{m 
3f»v ^tol *is<; I ^ KTnTm ♦ifn- 

C2if^cv ciftfi c^tci^ CT «jj»ti^3C«n 

^1nt« f5*sf®n 2i«r5R-^’jf 
*(tol ^ I nNji Is’vf^n ffoaif 2jv5fP(3* 
•rfcsift?! 715 tl 'Q Ilfs 
f^ntf^ <??3i%r, >£m Mi % 

195 ft. f>l. C‘«(Cn'218 ft ft-vn« H0(J'« «war 
30-78 2tft I 2(t%«ftc?l! 2ft€at C*rN[tW?[ 

^cnw mm ^ ^ twi vm 

^Tft^icsR ^vfi ^5tcv mm "twHsTiir nm 
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irc»ra 2 fii^ ^ 22-4 f®. c»r. 

'« »RC*r?l *tft5rf‘| 15 fn.f^.fs ( 

15 ^% I ^:n?r 5^- 

Ctf«TC3fU ^ NQ 

«rt^c5ni 5H 

<?!?r ^c?i c^'m\ ^ 1 efc^i^ 

nc?i^ ^ 

Tft^^ 5 ’l^tc-m wm ^13! C^5]1 

Tl ^9 I 

tT^ cw c^=ri ^f^of 

«R5r 5r«ic«ni fic?f ?ic?i 

^ 5t®ftc?ra 25 ^ c^st^t mfk^ I 
^ «rt%«%4' f?*itc^ fcstf^sf? 

'^'m ’dTp c«f^c>^ csft^ w^nt 
10 wW %tw Cf«^ ^fl^T I «ff^ 38 #ir 
^ f^srfS ^t“f^sl%ii nf?- 

W1 ^’^II I C^ sfiRI tl 


fkf^ '« ttC*Rl 

TO ac«r W8 

ntf? c^ri^il «fi:®ni ^ 

^ ^T?fi '5R^ «FS!i3tr5 '5d%W^ 

cnc^ <ito[ I 

«rN ^ ^ c?«ti 

cn # fkfl »t4?iicn 'e ^?f5 

»ni< i?irgc^ i 

^tc*(ii «rt*ftc?i?i 5f%![ f^fW 

>rt^j ^«isr5C3p5 

*sn^%*T’ =rN=? 

CTO ’fi ^ I 

c^c^ ^c?i 

TO,irff5*Nf®^ c^t& 

<211^ ^ I 

^ <2f^Rt5i »rf^wc^^5fTO 

«fr® Btiji nt-efli TO 

»ftf5^f? Ftc^ c^ 'si’tf^TO 1 


c<m «aro*f^fwt«i?f stf^ Ptw*R 

‘wR <3 f^TO* ’ife^PR Wm tTO!? ‘f^:^Bm ^wiotri gPFrf*!^ m «nc«p \ 

w'^nFTT smc^m fwH crop«2RST»i#r^ ^n n;®^ 

<if?nw m^fvm -TOrc^ 'srjf;;?:?^^ wr mm > 


VR'^5P«tT«r¥ 

^t^ « f5Wf«r 


5r^ f^-'Ff^ t^i%« 31CS5 «itt%^l ^fifn •jp^* 'Sff^TOstc^ 

f^5jt*!5rtai ?rl I ’srWuRi ^srtOT i 

'Stc^’Nc^ni »w sf*# 5i'»Fj ^1 

’«It^ I CTTtl^f^artH?! •rw3i 3i^apt« f% ? 

fR?i «r<t«. «2K5t«fw <ii5R ^ 

<st^«| 5¥C^f|5? CT, (?l «(< fsic^ 

ws ^rsi ^ «tf% ^ I '«8i:irw (i /50/2 ) »iip« flf<li:«?i 

'BrTf^ ^ I ^^3Pt*i vs^i «1it 

f^?r^t5f f|c2i5? 'i^pw ?it1^ ^ I 

I ^ OTJI 190 «?{^*nt^fl?Jf, ( 13/2/17 ) <fi'^ TO W «F!l1 i|tll I 

f%%1 ’Tfw I l^f^ ^f-ciftc^j 5HR?5^I ’<«CTO ^ 

1008'fS ^’fcsra 'spryt^r^fw ‘ii^ 5r»R-^% ^ ( 10/85/2) i njsfSc® 

?I5Jfj I CBTfc^f «rrf ’'wai?! TO c»lt^ ‘fl’PT ^«I1 I 

m I #^1 c^ ciwfii’f ^sft^csr m i 

( 1546-1601 ) «{tir 5tar ^<^ir ^«tc?i ^ 

tst’s^ ^c?R I <?^ 1%f% I CT^rtr^i ^ ^?rhi ^c«w, 

loos-fSn c^sf^t ^ips *ilm 1% i c*HtcH ^ *m \ 

W «rhf f%5r Wfi m ^ Ti c^ »itii% 

(Wtt^sfW^ aiwt^ <st^w[*T,^'« ^t '®'twt?i f%^t 

t^1^) ^ ’srrt^t^c^f^ iSm ot,H iti 

<tco 1028-fiJ ^m c«rjtf»fwN1in «itfl!r¥t«f 

1^ TO ’WPJRi ^«r ci^ "55:^ ^5^5 i5»rt?i *r’«f aftf%iosw »Wit^i 

flrtsfcv»sii ^ 

^tijjJlir «w5t3r «r^ nzm'^ ifto 365 6 9 

, ^ TO 4«ii »r0! t ^st?(¥i fW 9-5 (Ttcw *m ««# «rt^ 

<tf5w ^-t ^ i£t^ «rt#sr *t«r 3ptf^ s?i 

«iM«i m '5tw I >rtc^ #«i ecliptic sriw i ^ «1wi- 

■» 

A 

•mm, <m i|fliw'»i.TOo o» 

' , 
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«rfc»r I sft® 27) i gf^r «f«r 

^Sp?t m ^ w 

'•1t«f^?’« I CT, &OT 

’ff^ TOf cn ’ll ¥?rc5f'Q 

ec9f I c^jtf^R®t4'l^ R’l^R 

KSH?l ‘5tf% 

27^ fifZSf^ 5ll5rD^^< 28-f5 '®twtt^ 
sfc^ I nc?( 

^zm ^ *1^ Fla 

\ 

Rsi uq^lR^F Tfc'l '*r^^ (5/54/13, 

Ic 

10/64/8 ) 5i*s?%g I Ffs 

51^ ’K’f I F^"! =1^ fwtil'Q 
?IClIi:^ I mtOf ‘il=?f5 51C!S ^ ^1 

«{«fR ’f*W ’l’’*F5 ’I’ll 'Sf^''^ ^'*fK 

n?R^ '4 Tn ‘^i<* 

^wfl^ ( 10/85/13 ) ^fgfl I 

^cc*r Fla ^tFns st'*!?i ’T’^3i 

'srfHIll 5ipsne ^51^ { 7/68/1 ), ( 8/22/3 ) | 
^zm Fta Tf^c^ siisRsf^c^n ^«f 
nz^ ^=11 ^so<fs: 

’itjRsil; (3/7/7) ^C5i m R *i^“ 

aiscei^ 5iIWl OTW f 

*nRc^^ ^tcsi^i «rfff?i 
^<1 -iiC^tWSl I •J# ^15T 
»f37 !^«(1 f% W*t =^1 i 

R''« ®rC3r ^|C5T?1 

2000 ^ 

2500 '®f^ C’lC^F '^* 

C^rfl ?R1 *1^ fif¥ 

RC5 TA ^ I ^ ?|5t9raR 

Wintcmiu I 

*{Rfm W8 ’I'Fi cwrtf%^ 


uiTv sr^paiF^I ®W Wl ^ I vil^ F^ f|»J 
<sf«<fr5 I ?pR3 m ^w?i f^fw 

i^\4 I (Am (A C#T 

JTST CTCSf 'Brar®3l ^R«| fl®! I 

'®tt Rr*! ’Tfli C*5t^ 

^?i5f5 ^cTOi ^ i 

cJitF^ (StiTsiNc’i fvcHW ’®w® 

t ^t^f3fc*nf ^*0T^ 

=p^!|f3R:^, R*tc^ f!5f ’lOT^ «mtR^v, 
«.R ^51 (SjtSlsrs’i’fsiwlRs* 

®R CT, 'sit^'H 

'S(^5f?c’r R’lR 

?|Rt1 FC^I I 

-i)^ ^ I 

«r(Fts{ »nsw?i 

'§»nrt« 'wi’?!:’! i R*i 

aft^lWJ *1 '^t^j *1^*1 

51^ 5ftf^ HW I 

jfHC?!^ R'FtC^ ’f^'F ^“1 ‘i 

1^ € CFC?I 

’iR’itc’t?! c’ws ^ <2('*ic^ Fcaif 

Fcan ^hR f’l’sifsr® it’i ^ '®i^ * 

’I’l^ '®i^^ ' 

^ ^t^'Sl A\ SfB ’iw ^ut^- 

3tt,«l7| c^ wwfs '®l?lt^l "Ill’ll 

^1 cm 

»I^^9T (A awl’f ’Kl (21 2fll ^511 2$ 

’rt?;#^#Ntc^’i I 

RWU *4^ 

'S(C»[^fel Alim ’Fl?? I |^S*lWC •4’^ 
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<m wprN^ 5?l 's^^i^irsr 

^ '^^t53r<is^CT I 

aK^ 3?!?!? 5rf»l uQ^*s ^•^im 

*rt?i*n ’ff^ ?? I 1^9 JTO^r •ill 

500 spfUllt?^ FfS^ltTO 

f^t CJR I f%f% ^C5i^, ^fB FlWtM 

29 530614 1 ^Q!f 

Jff'srt?;^ 'artC^ 1 '®lt^f'si^ 

^*rfC«T FfmfcJT 5f*«[Jl 29-530596 l 
«rttisr bta^fg 

I ’®rf»(Wil -s fiastsTfi^ 
’(‘PThl ’S:^ <fij'| ^ ^4<)’^?PtC5T 1 

>fc^l ’di)^ I 

’Tej^l^ «i«R ^C1 30 fjfi:^ ^(tJl 0 12 
?l1w Sfl 360 ftc*! HU^ <S^ 5f!g-nf^?pt^ 
TO ’11^1 

2000 ^TtR^ICilir 

’lf®=?t?l I CSfTtf^^l^l fim 

51Ttf4«(Ti:44 51^ -^j, <®f^ 

I f^-icii 

Ftlg^ltWl ^>ftw ^rl‘1 I 

«frar 27/28 ©w 'sN 

I 

TO ofi:'*i *f^c?i^ f|j?n ‘^1^* 

fsr^ina ’*rff? 

>rWCT7 *rft’^ -a^l nt^' 

TO Pi4rg?i 

c^ ^fl«| c^l 

'^jtt»r«t4 W '®rfE:i§ i 5^5jj?q?i ^f%fe«r^i 

fifc^ ^f? ^/nfr i 
f%i f6«t!r ^1 


5?jtc5r<st?f^f^, *1'^^ ^ *4^ 

’l^t^ti?^ 'SftPl 

«it^ 1^ ’rff4 ‘4^* ^ 

I 

C? f% ffrc^ ^gftb'Tsf ^hj 

%r C>l^ ff%l t?C^ *l^tt( ^1'51W4 

^'»JI^ ifvj I sT^-ftilVwfiTT 
^tOT I ^f«>X^ '61^ *-X-^f'9t5T Cf6^I1 b-siC^ *1tC^ 
^SjTXl?l Vl^t^ltf^ *151CI i si^C?( 'SrWCf^ 

C-^N ^tT<litC^ SI'S?! ^rf-T ; 

»I3?C:®f =?C-^ ‘il«J* '®lt^tC*‘l 

«ltC!? til’ll ^til^l 5^1 gjIir^t^TSsi 

(srfw =!fQ ) I 

^1c»r4 *TOl^ 

i!^f5 'srt^'ai 3it«it4 

'sit^lc*! ct«ir® I «il?ilf6ii ^ 

^fi] I v£i^ 'St^itfs t5 ' 'SIWW «rff«T 

cbtc^t ^ «r<ii 'srwc??! 5(?il 

’tc?, SICKJ#, jl‘1c»|4 ’aBi^ 

■ws I ^ ^r<itl5^ '^^8 M*i8j 1 

bte^iW a 27/28fS «PBI 'Stf^ 

TO 

n, ’^1'®! c^t I W 

TO35 <4<ff5^ I 'StiTffS 

(Bootes) 5j®::sTii '®rf^&t?ltn (Aroturus) 

1 'ills bta^’Hi ’i'PTf-l TO I 

4tTOf5C4i "^4 ^Sf^HtN^S 

^’^t'StH ftfC'5 ’Itf-Sl I 

VS(^ <1^?P!!F=| ^ Cff«tt ?rBt 

CT, ^ 'sic^ ?if<t3i TO m w 

TO ^^t?i «rt<?fc*( 

f5f^ STfBt t «rtll5T wmn TO 
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TJtw’iwi sT^iaiw?! fpJim I mcm 

?f%»i'N7 % I mmum *i«f^’ 
nmf «if5Kn 1%^ ?rtPf »ff^*j 

wWH I 

ffirtflH ^ mim 

JTC^t^ '®t?l?j!l (Sirius) Canis 

Mujor sjQWil 'stt^l^Pl »CT 

mcff ^sisfcifij «2t<w ^srtc^ ®to 

Wjf|5I I 

(4/4/10) u.Tv gt^«| (3/1/1) 

^ *rN 'sriis i . 

Bcaut »it®t*( nm : ^5^^, 

^nPrai, ^1, ^151, 

«ICIW, ^’^It, ^1, f^ail, 

tT^, ^*lt«(1, ^«t«fl, c^t, ^1, 

'W I ^ 

*iW^f5 T5OT51 srf^t-tfs •t’fi l^m ^Ffsr® i 
(Wtf^t^wrcJT <Mm 'srf^HB 
W3J?| ^|R1> Cn«ltC51 «{!%%''» ’TtC^ '8lt?l 
wi m ^1 I 

^'»ri^t^ uqTx aM«rNi ’f«o^ '«r>c^ i 

c«fjtf^^i ‘iR’s 

5taHc«Ri *rMH m'mm ^cm '»rfo51 
^ c*T ^ciw *r^ «rj%sR t f^f%!i 

n%f^, 

^t‘*r«i ^ 'stNtsh ^rt ^ 
=WCaRl 'srf^^ Cff^^l ^llCSf^l »rfTO0 1 
»its(%!i ^m\ 5r«Ri «if^?r 

I «tsi'^ <£1% jp^si ^c«i^ mcm 

It 2» 3,-"25, 26, 27 ft!3i fSjt^l mm* 
wtf^f^ ’wsw mmHt 


I. 6, 11, 16. 21, 26 
4, 9. 14. 19, 24. 2 
7, 12, 17, 22, 27, 5 
10, 15, 20, 25, 3, 8 
13, 18. 23 I 

Bta^rtc^ni m ’r*W?i 
sppi ^ 5t!S<n:««t?i 

^^3?5r*?3Jof^ wt?i 1%^ 

^ I ^ ^siwf^tn 

f%c^"t 1 «r^Kam 

CTt »icflp mmm f^c^t cjr i 

1 ? 

c’sft’J^I <211^ 5i^C3r!f 3itrf5r^ 

I 'srfM^Ftt-f c«pcai^ 01^ 'at?rtf5 
»rcth>^i?r '®twi i =i’»fi?2i?i 

«rWii 'sricw: 

“It^fl, “PlJl, ^1 "Rll, 

1^*tt«ft?f 

C®t^I«l. Wrfiftlf CifJ^ f'QS!, 

aK«rr5 fe^t ff«r, 

Biff, mmmf ^ «iwr9 

“»WJl C?PI^1l ^ I 

m *Pf ^t?wi-»rs«{jtsr® 

rn’m m wtm wi 

=wi5it sff iSFfs lHr«n m 

qttfl C5^ t ^it^- 

^tfswftv >K*r ^ # 9rrt»l^ CVNtS 

f^^flt|t):<rf>*it«nt«f%T i 

<?m ^<r t 
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9jw:/#nf% '»ct^t9f^Pife© ijcsT 


'81 

2 

2 

3 

^r^Rki Of«fi OT'»tii'fi-»rN«tfi R3I orN'stfl 

» 

3 

3 

3 

c^l3?j5 'Si ^icsRT 5jn?3r m ^ sww 


6 

6 

6 

«(tC»t 1 

cvrf^^ 

5 

5 

5 

Rf^Ji 5r«fcai?i orf’i'sRJi Rfll 


3 

3 

3 

^fvsl% ? 

^rtsh 

1 

1 

1 

Olt^rstul^r c^cai if^ai 


2 

5 

4 

'ScTOt’fi ^1 »ic?N^ '»ti!^1 


1 

3 

3 

fsr 1 ^Rmcn 

'sicinri 

6 

6 

5 

'SRl ^P*pg3«f5j?i f4C<f*f =«POlR \ *5?^- 

•smi 

6 

5 

5 

<si9 vii^n ^wsf15 


2 

8 

2 

i5ia 51^CBI4 C^l7r®t^?fSl 

^?nsF^^ 

2 

2 

2 

'8rfo^ 1 

y'si 

5 

1 

1 

2 

5 

5 

R-TO 1 <S}t5lsf '€>t4'»1?} C^JtRs- 

f5i“rr«ii 

1 

1 

5 

1 

Rwtc^ffl C-^IR C^f*T fifct 

1 

4 

tow R»fR ^?!l 1 

ifll *14 (W?2) Oir»r®Illtj& 4^41 4t?! 1 


4 

3 

4 

3 

4 

3 

*S*r<^ ^:ai4 oil’fwt4t4 cm^i^ 'stsiosf^i^ 
^C44C^flt C4 4T^ 45C4^, ®105 Oft^ 

^SI1 

j 

6 

11 

11 

1 C4>t<W (ColebrooJce ), 

^?rs(t^pi 

4 

4 

2 

8 

4 

4 

C4*&t% (Bcnlley ), 4tC®f*l ( Burgess), 


3 

3 

3 

•‘(T?! WR*! 1 «J05K4^ 

atfj|«rl 

3 

3 

3 

wRfR (Gemini) 4! R^r 4tf*Bl Ri?1 


4 

5 

4 

(Beta) '$l44FlfSc4‘ OftWfll Rwr ton 


1 

100 

100 

• '^?itfB4 Rof«it cnRrff*! 

<K^®t3rn«n 

2 

2 

2 

(Pollux) 1 'iifS totn uK^ ntR cstcn 

s 

^^stisr’Tfi 

2 

8 

2 

ORl >214*1 


4 

32 

32 

^M7 n4»irn i 

’fCWWl 



orT’nsRt? c>m cn^R T«fl 


§ 

M 

1 

nto« 'ntif'i WSS4 (Stn^in 

^ciw c^t»r5r?iti! 


cfor 

R<r Rcn*i ^I'stoR srfj *mi 1 «i<(B 

’{^ vl 

<2f(i§t*i 'sRc^a *!ii« c«frn%t4wtto m 

C5ll ^ '8rt»tC5H 1 


«{t2r1 w ^ *rt3i wtoJ 

«4 <ym 

' 

8iR(f^ '•Tfoi 01 

cWRi Rr^4 M W 

omtw ’fWs m\ 

“-WUCf # 






'sifsrar®, '®Tt®!^l 'OiltitHr ( Alpha orion ) 

'Q^rhR 'SflST^t I c^ff% 

^WIC^» 133 drtf^ &?rt^ (Taurus) 

133 sri’?rj^ i ’Tfc^»T owi 5r(*tpR 
-tt^ ^irr»{ ^T'Sc^ ^?rtf6c^ CTtwr?n 
%*ic^ I srsC'Sfsi '®tir^Ftf5?r 

Cros 'Sft^ ^t^l^tfS «lC5Pf 

>K‘a 

TfH I ^5t?rrfB?i ^cw% sftJi 
(Betelgeuse) I 

cWst^rl ^s«' cTttcsia 

si’iRaRl CTO 

^f'S^'artCsf ®rfsi% c*«?? I <3f 
28 f 8 STfCS! FtSI'^lfS f^w f|si, (?\t 

51?^ 1 ^tC®} W 

c?<fl C^ Oi Karsf «ft^jt|^ ’rf^ »rf'arHf5 

*r>wjR( wai'stc^ ^ 

m\t ^ I 

^I’TOH (?rt’n5t^ C^ (Vega )— 
yqj5 ’^]^u I 45 ( Lyra ) 

iT^scsra '»r!wi '®T^ i '®rt?ftc^ 

'®t?Rft1l aiCHI 45 I 

to ^ '5f5 

>5^15!? »rfi^fE|t^ fifl'^flft'tfff I f^*d5 

5Tf«?tC«0 ^ ’(fl^ ^ I m 

(iPffg cTW'as^sji 1 ’m ^ 

cfH c^H V cntcn-iBa nt^i 

R^rff^f«( *itfw»i^i ^to «rc» f ii( # ^ 


^ (31 ^ wfa^ta «F»ri «ic9rc^* wt^f«T 

ftfl?l 1 5i<SC9l?l faf^l ( Zeta ) <4^ ^raWU 

(Epsilon) to^) (t^'D > 



to ‘4 ?pI 5 5« 'Q|5 t? 

I ^ 

I m «tolf5 

«rfc^ ^ c^Fcaj^ to '®tsiif5 »r^ c*f^ 
5?C«lC5^f 1^5l ( Beta ), (3F^ ' ^mm ^ 
( Gamma ) ^ Isr^ ^ 

’*5* B ’f I 

■srtfrsi Ft!s^«»r9 ^*K?ni vm 

fto ^vKto ^>wit^» *1* • 

to 'i^to 

<stns5i vrtoc?^ i 





[ «rtafj'?isjtppr »ipi*s 

^ Science 2 1978 

*rv«irf^ (< 5 : 1018 ) I ?pjtc5R 

(f® Pi ) '®ftc5rf^=ft^ 

f^1(f^?lt5tc?1l «t?t*ff<l'3t!l ^Sfrf’l^ I CT§H 

"HCT '®ff'?K^t5n «>tft9f- 

I 5f5f5tf! ^ptc^ 

'6 <2t5?rf-tc?|s?j ^5reiTlf^^C5{ ^9511’tf 

*ml35! 'srf^ i 

"STsH ] 

^ IPR ^Sfl 

^ 'sit?i ^sr irtc« 

-il^ C^it^ C^fk^P 'STKTt’l^ 

'STfri^T, 

^9icw, 'stfr ^ 

«rte’f ’TtfSr® I «(t?i ofc*t 

^ C^tn • C5$C5|f5 (?fC“t 

fwt^ -2nt<sp& wft*!' ^it *rFrc^i 5^ mt 

«rtw ctTw I Tr*^5rlt^rc-m ^> 5 ^^ 

(1970-72) cn %ffsr i 

«icsw«!% **rh’ (Hf^i ^d?, t?! 1 

^ I ^ sft^ocsf 

crfvi Tti, ’tfi’Sft^ f^f®a 

5RW WS *flTs 

CT®1% ^ ^»rt^ I 


<» 

TtFt^ 'STRil^ 

Wt^, ^tA 0\^l^ I 

«rtA uq^ f»lAs 'Sfftn '©CA^raj ‘il’l. 

caf. csrNit's,^:^ m 

ntsoCT ^t^sKjfc-i ’Hft^t^^tsr fAf^ 

«}t«5A ^ ^torw 

*lt3JtC^A ^ I 

erf^ "anaA «qAs 'st'iiAi ^-«?s( *nrt**f- 

IjKA -nttel I 

>#tAtA <im 31J#T "€ 

'srff^^ ^ ^ 5CAt^ t 

*rf3itA 'srfcn sitf^R cfc-rsi '« 'wNf 
*H*P l^7 C»fWA fASt’T^tef 

^TSrtC’tA '5|t*t'5t^ A5f1 I5A I '5SPP» 

OfC-rA tAt1^’5rt5JA«t%^ ^ftsrttlfA 
c#t Off I fgd^T, 

'sicIf^Ai 'mi A^'t^rWA 
ffCB^ I 

<2ff« ♦rfAaRC'TA 'flAi ’Jt’l I 

WAA W 10^ 2()&t f^t%t®Ti;AA 

Tt'At% 10 C«KA^ 12 W^ ^asw 

^ j ?i3i ^ 

Wf’lAf AfCA’TI (?1W 

'BTf^IAl AlFf^ ^f5 ^‘CAfir A9fD», 

ntc^ ^ *I¥H!^a-«<s{1‘^^ 
^55wa—® rt=r i (?f«fl «?«, 

%it^ ^AtA jr«A«ri \ e#ti^McA 

m AtA, WtCAF wp(rt<1C«PA %afPl 
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mrm 9ir-ioi ip^nfl 

▼tw cf5rt?i f%5ri. CT&tt '«ffe t? • c^pitw ^5*n?¥9«i ^ * 

^ • <iw?f w 158* 

c?w fk^f f^’sff^^rt3|^«13r5 T^psm f^wwn* «iwwi i* 

i^t3rc»r?r 5itar«ct?i •I'dlRf «rli^ dr'll yhi ^ caal^g 

I ’f'S^tif ^tsr^l 19^1 129 Wtcsnil Young Tableaux Renormalisa- 

wsf i^ar^ ’{fTi'Nsr ntlk?[f|5rtar i nm tion group-4i fro nf'PtTOW 

^lar I Ph. D. «iirrt*n?Ri n?to?tt 

'artcfRj 'sriws I t (2i«rt^^f '«rtiiiftfr f%ii 

?ttaiir 'Bjgrfg f^t^ •tc^ i '“rhildr^ iw ^'^- 

>r^ «rfvgi I ^if%ii dsdssf (?¥tc»i'?( 

2/3 f.t3Ti::??f c-nt^fu i *rf«r|pni *8^ 

TltfW3I n I 1%’« a?5RI^ flwfcsm f’Rl fH«F^ 

f®^d» iij|?i !Ri ?Tf I t£i^ ^t^apr^ 'srlOTt^Tha 3351 ^ 5?i:5j c’lcsi^r 1 '=i't5 c»i^ 

CT'fffl wl3!—?fwl fwfcsrsf <2tc^-t^ 5laidfif ^ifNrN, «iicii^-'Qi:^ 

^8d5 ?it5twf^, ^l?if^ ^ 'r»f dR^ f%?! f% 

^witnRsi, f^wiif} ftc»fR wf^i *tt?w ^ 1 «t?rt ^ew, 

^ I '6jpj ‘»f^ 5T^?i fii^r, fiwN isrt'p 

Tfajt?i d?^9id5 '®[ Infill CT ^fianri 1 aftf <sff^t?i^ 'sTlWl 

^ciif^, ^ cjpf,... ^ c*K?rt^ ^ 

vipTIdT c^3?sr ^Pr?it?f ^«rf^ 'crN^ii 1 'ipf^ Wf 

m ?^5m—'srfe’f^ m Ph m'i ^ ^ ^ dffSfei flwi'e 

^m ^ *tin f%i 'srtew dfw om c»f9f 

1%»t41 ’Tsma^j «tfwtfr- opr ftai *5t^ 8^«lt« 

^tfb^ I RwfsTdF »Pit«ftd?1 ’«r'(rhC'P1 Temperaturc-dcpcn- 

Ci'tlr'Tl 3511 sn, (srfflsr < 2 tJ.<in dent two-time Green's Function %?! 

^■f^'sl^l c*t^tC5Tl ?ar' Green’s Function’Wsll 

^ ^<(, t% c»i*'ijt*rh3r ^ gi^ i w •n^srlfai^ 

5f1 «i{t^t«[ «fC® '®rhJiRttC*r?r Square Step-cW Quantum mecbanical 
aFi*s t%«Btsr 'Ji 'iJtMt un «itwwr <rttf wt m •rtw m 1 f¥^'l1, 

I 'Q fe'^rc^, '•(^fitj ffid® sttMt GFt?!'® ^ 

cm* nd5'(«rt? 'S{*,-i2j5«i ?p^ ^ TWW c^ 

15 mpm f^wt^ npp Hw »ri -* 4 l m mc9 *tint «rl 1 

duc^ Ipi m wi W«'*W 

»wtnit«rii CT tt’piJi ^ ^ *1! •ift'*!^ fill wr 

sn \ <?wr Hn wtewn i 
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CT »pi R a iHI 

'®itc»R, 'tfiin cwp^ '«sn?t*r 

®t!f ^raRi«i ^ ^ '«rl'Gta'5f[t«snife 

»^st=T <iWv aR¥ 

^ c*fsr I 

Ftonr ^5prr(r^ ^ ^ 

«rfc»f og^ c?i«ri%cv5j 

>CT 5|5^5r ^rtto tt^! i 

viprtcH ini^, uQpt?i 

^ntJTsrt^ii ’nrf'f ^c??! i 

'StCffir ’Ti"6t^J CWf JJ’JpfsgQ 

I <i!%lir Ftwf^i ^isrN CT 600 
’srf’liji 

5 a*rrft, “f^i lo «r >rtf^- 

ofc^ 

5i«R f^R^csiir ’itl^- 

^5fTt5fCT^ I «t5f 

^tcsn I ^csTjn sro 

«sit>si’i^ ^ I ’ifr'vi 

c^ Of«n ’f^jcTOT ^f6 

ir^ «rt^ Tt%«rl i 

'swai 'srWDrij ^ ^c»nj »iw 
^ I ^ ^tcai^l <m 
lipn ^5tc»nT vfpfsrf3f ^ I 

1,50,000 12 ^iri?T #C«1%?[ 

*rt^ ^ I 

m ('srt^*r cTtwft?r^ 

12 ^5tc*ni Mtn ) I 

afCTf*Pfl *rfl''ff5? <?i 15,000 ^ ^ ’®rfr?si 

^W7 2000 "SR ^•^^'SrfeJCf *ft^ i 

¥ 

^«»t’5frwtc< ^ c’R i ‘^f*Rit?r 

c«fW ('®l^'®itsf « «ftntiR4 

^ <r!ifl «n) ^ I 

5 


wMm »rt>iR «itciRs ?rf*rt 
Ts’?1%Wf^ I «PC» 

c^^si '<1 '«?'hr4Rt^ - ^a’pi cbIW 
c«wi ^ 'Hi I ^ wM 5^1 

®t?| ^7tt^ «!W »rf*5ti?U?l 

«rfc<T*f!T^ FT?! ^ I ’ot^Tlr? '»t^l 
»w ^ 5?fl I '«rrt1w?[ 

?JC5f CT, *ftKt5J^: ^Ntf?, ^ 
vi]5!i*s c^rt’riiTf^"»i« ^tcasii^ 

1^0!% f^‘«f5i'3T8g9<9fsTl’!Sr liJtEf J 

p5*i^tRr cf«ti c’tci? '5t?T ^traiTl 

?i-hrtTfc^ ^1 <?rt’tt^ ^ i 

>r?i^l"4 ^ri I 

^rl ^^C5!, m 

^ ^ws 1 

f^cff% *tc«i ?it»fl ^t'«rl I 

Bftgr srg—-sri «?t^ 

OTW ^ ^ ^ 

'SWTt’lT’R 5?1 V 

=R-nl^ ?rj ^t^-srstert^ ari«f3iw 
<sm 'iFfx ^ttf% 'S’W? t%c^ 
ett^ I WN ^»rhj CT, 

fgf^ ^'rtt^t^j’Tttr CT sic^ 

^'»rt»fR<2f?t=r 5?^ c»i&l cfc*!^ c«ft?i 

^ MntiRl ^ I ^'Nl^, S'l^iTI, 5Jt^5rfDf*!, 

om^ «fCSRs:®^C^ uW^I 
srtw f%to5 

nm ^1 *rt!:^ i?i i 

0^ «fTr*ttnr ^FirtrsrPnit i 

^ ^n, ^^i-~ai«rsr f%i 

^ f«i«nR?i w I 

^ 0m •mfst’iwt c^iij 



^24 

CW!F C?«IOT 

^cgfif f3[K « js^wfsrf^j^ *R:<^f 

<rt^i n^f?! ?*!m 
c*tw f^:^l tWr^fst^* 

^TOtr ?HT?3TtC?C^?r ’RTt?[ 

(c^ri^ ) iff%'*r ^t?i#5c:?5 

cwf^ ^ n'v^rjftf^ck 
cp^t I 'SW^ »TWhST 

feEB^gc:^ •63T*ftk!r?f «sf^t«T 
f^, vii«fsf« •€ ^if^cYir 

’{■'*^11 ^sn I f?pg f%l 

t*T'^C^ 1^, 1^^srR>ntt;Sf <S5f^ 

f%i <?i^ ^*vinif5? I 

'stw 'srN opp c¥"r CT’itcsf cst'N 200 tgt^i 
istn cJi^Q »nr¥t^ 

j 'srip^t “Tf’R «rf^t 
m'Q <2{t^ (Sf-rmH ^rhfi 
^Pter^rt f4’?lf^'5it»0 Ffte OR 
I ®nri ^ fH—«r«i5 

•t*t ^ ^ C5ic^| «(t5p'» 1 

r^f^, '»tflw lilr^ tWi?i 
Wftm ^ic«a ^sC5rf«r^ TOtc’fiT ^ I 

80 ^ BRi irNc^f^iifi 

?fC? c^Sf ^iifsinni f¥| 

=^f^!(1 ^5! I 5ltsfC5f-lTrhr OPR 
42 W^ 38 flTR flRt, 10 VR '5t?(^i{[ 

<tf% Rgrt^ I Rsj »r*<fTt^3ii5®t» 

C»l^^ ^^THtR 1 ^ ^ 

^t^'SRI liR^ ^ I ifSpilVil 

tl»rtw »Kf W5R Rfw Rsj^ 

%l| ’$tS! iSllFr '5t4‘t| 


1 31Wl«|t,9?|-10!4i|t4J1 

«?raf »ix!if5i«» irfc?p t %fwNCT Rf^»t 
fwf « ^ajl I f#i 1975 Rlw t*m- 
^t1^ caf%;w *nplR 

^41 ^ I ^ C«l%qp« wi^ I 

5iri Rf9ifl®t4lR 

Rerfcsr^ Rtc?! ^ cwt*f Rl»n 

f^’sif^'srMw *l?t<f^?r( *r|^ cw «59f— 
c«i ^j <41% *p?^— 

f^l '®tRf^f%?l 'BCT •iPR OH 

C^ » ^'sjR'SrM? rMI I 

ujsrtH nfKf4?rl «tTi5T C^R 'StR H, 
sjteift 
CR^^C®! I 

ism *it<^ spfj 

htR I ^1c3{pt?(R fisiRi *i*s«tjR R?i, 
RCR RfsiC!I%'R H f^’irfWfSfC?! ^C??I «f®t4 
(R^ I RtStU f-W!F >© ^CaRII 

tSfJftR^ RtR§1 — 

plR lff®*fCR4 ( uq?ti; ai^lf»|^ RtC*! 
flRnlt '0 HCR51 ) \ RWH 

^tcanil ^it^ic^if^Ritfl RRjfr i^csiu tjsjsrR 
»KH I f^R^R ikV9 

m c^4HtRf^DS fRrr (RKl¥^!l R?«r|‘ 

Rifl f^iwRic? C5i*ft^ Rf'eitl 

^ 1 4^:, 5jttfit?siftrR CRHfNRfR l^’Sf- 

f^SCTS RCR^f fw ^??RtiR%1 am 
CRPr «1R« RtlR (R, aiH'0<4*l4 
CH cHtcsj fw t' i^ t e t r^ mi 
Fr%i I ^RfR, Rr»}(3[pF!ji m. Rffirrt*i 
^c«?fc4fW—»R m ^f«%i cfc-f 
Pw*r«tt« c®itc4s^i fHt?fi c*i<rtRRt^ f»rc«, 
»rHtfr vsi«iRt% f^R'stsift^'o 

ow?rc«rit cRfcRt «fiy« I c » prtt *4 ^ 

f^ifiri?*! ftsapfir ^ 





m\^\ 12 c^tfS oitm ^Itn, 

ff.^5. # fst^<tft^ 3^^ 
*rt5c*fj 30-<iiir I c5^t?F>ix«{ri '« 

f^. (ij^5. 1%. *1t"5tSJ- 

cifci?! 1000 ««t i 15^ 

*ft?i5rt«rR3p ^ 

^nrttBf, i[!ii9f«r^ sj^itcs?, 

Wff^ jj{^ 2«fii 5p?!c^ 

ai?i*s «tt'«rf^ f*ir?pi i '»('»n? 

WA sfl'J^CsiT 65 

\ 

*r(*et«3rc?c'‘i 

C«(C?P 'Sl^r^R'an C^’l^p I 

<Mn C^ COft^ Cf-Q^l 
^ »r» 'sftc^ I -^sr, 

*tf^=*r5j^5Ri ^ wt?j I 

’sfTtf^>r*^ c^tc^T^ ^ii^p 

Cff^i'hf I viTcjR Tfc^ 5f ftoft 

t^c-t^ ^*1 

^axW-a’ ^srfci^— i 

’Tf'U, -tf%=, '*im*i 4"<* 

^ipjc^ir »f?i5rt5rt ^1 i 

?ft«n «il?^ 4^ ^ 5Tt?l 'Qf^^ I 

[ lifSin?! *tT5fS'SR^WIT Thf 

'Wt9r sw ^t*pjt?i (?R*t 

^ tntCT ^wtMi «5wc? «5m ’wi 
« cwi ist^i%t4^g >rr«rm ir 1, c»i-*t«t 


cfc*r!i !5t?3nii 'Thsrfgsjcjfci f^insf cfw si’hf 
TO 311 1 ] 

»r«(^ c?ci f%r® '«rf>nrt 

I 'S(t5ffi, o(5fltr, W 

^aim fe’ fn^ f^ftiSf fro? '5(tsitcif^! 

I Tl’M ^#cTO o>it:^ cfniCT, *H (3f!?Rr 

cifc>n ^ri, '»tcini 

CTO v# m\ 

I ^nr^?r t^. 'js^. 

f%. 'itJicsrf 'St®r '»rtc^ i 

fif*F5 c5rfc=qf?i 

Jf?lTO—iTtl^ST (?fC^^8 5t=?Pf^‘-Tl55Ff|5? ^Mt?r 

HHfl I W-K’T, '‘^^^?i1C^fC“^^l W 'sr^tt^f 

'5rWDf?i TO » 'sn?t%s(t 'e 

’!C'^€ c=? cn^=T ^ 

(SjRifcl '« ^1C3R«f1 55fCI» 'St '« 

'«{5(H>nCfsI *tfaR Ori{ I 1973 « 75 aTtC*t 

i?t^ f^’?tr’?*5rNc?f «rhi «w3i iTOc^ 

'Sftst^l TOf|®Tt3l I 

c^Tt, (?# (f^5r 3rj, 

c«f{c«(^?r^r .^1^ ^ri)—c¥<5®f 

f%g ej^c3!t%r sit$t6?r ^s(mtc9 

^ I 'Sftc^t ^T^ *tc^ vi)^ 

f^STfifr <iKWf I t^fi>-f 

f^'!(R'srfs}t5 ^naitCfC-Rj 

’^9C’rfs^ I 1976 5TtC3l« *74 *!tc^ 

vjtr^t cH^^t ^ I ^ CTO'® 
^TO’t^Bsic^i art w 
^’srrf^iv^ 5f5ci—'prttS'spr t^f^, 

OaRtm lTOif8f«f5>, , , 

f a #y; m i 

, X, tflt fTO%5r*t'SICfW *i!¥»l?«f«f 

byflc® 5itTOJ oo w ^ 
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mm « mmm l 9n*m 


ifpr *fcp (5-9 fin!9?rttw 9tw[w 

«K9fW ntl'*Ft9 «w i 

<«. '»jf^ 59^C49 f«3ff5 C^k 

*rt9¥i I 

"«i^4J, 4STsr1p9 ait*i?tsi ca|]fe 

^taE»lllt9 I 

2, ^9r!ff9 'srt^9t ^fci 

C^osfl I 1971 »rt^3T9 ^9 *t9 ^991 
^tsfcir ^19 '5t?r8 ^tir^ftc^n 'arf?itcif9 
% «rtt 3PC‘^9 C^rf^F 9C®J ’BTNICJJ) P ^'T'x 

JK?f ilrf?ii uj-9rr^ (Me® st?! i 
1975 »!tcsi 9t3rt9 'erfC’T «n9?I1 Tf^W f^if- 
(^•sitsnt, ^<^9, fifal '8 nwi\^ «rft- (5 
*iw 5?a9ft»l f^r>iIirt?iC99 f9®t^ 95C31W 


I ’rtH^ C^ «r9t9 vSPI, 9Jt*1tC9 

*T?P?t9^ *tt?:9S[, l9'’fr99rtSTl 

m\ ^t; ^ *TW9 

i” ^• 

'®!9® *{99lC99 <l995l9 I 

Jiws; ^t9l (?!^ ’sref'lf'® C^f’lt^ 

f%, *ioi ^tc?9 ^ c^t9® 

I 'Sft^. ^1t. (5. >sf^x =^¥1^1 

fSi^fi'stsni 'srf9tcft9 «it'*ff94s 91999^ c^rN's 

fBf^# «r9t9 OR fk I 'St9P®9 

«(9tt9 f95t9 

'819'aj f9if9'srt^?i«l%:9' ^19 Cf'e^l 9tfi 91! 

[ «Copyriglit 1978, by the American 
Association for the Advancement of 
Science, ] 


^9t9t9 9^’i‘i ^f9«iK9 ^F9l(5 9Pr 


I 

“C9t¥l 9tRs «fl9 C5C9 
^flW9 '9tf9 C9ffil1 C9C^ 

C9-K «(tC9 ^ ^Tm Cnf9 '9t9lC9 
91 ^ 99 C^9 
C9t9tel ^9 C^ 

^651 ^ 9R9 9t9tC9” 

^(191019 9(5 9«(t9 

%< m 91, 9199 ®rli99 991991 '9^ <4 
919141*19 9WT *tl'!j!ll 9lC9 911 

C?91 9lr9 C9 1?i '« ’1JK94 f99C99 9C9 


t9t99 'aaplii, 'flu C9tf90fC“{ ^41 

wuHitutu *^^9^^ <sil9«^9 'C9u 

sTs^rf U)C9 ^ *tt99(99 ^ ( ^sCU^C® 9lC9 
919 capacitation '9^*« «}®F99 CUNT®! 

) t 49 99 991991^ '9C99 

f^9l^9 1959 MtfU’® 99 I f®99l9l9 <2119 
C*t9 «tl5« 459 491 9f? C9l9 •tfuf® f%C99 
9\ff9 99 ^51959 59^ 9f9f® fW9 99 CS»f 
9919 9591 4^ '9aPl95f9 959J 9l9t9tf^ 
9t9l9tft 9199 99 49^ 9l9 959 9599 Wl'tU 
999«1^9d»l 9^9 999 491 49999 

9l9l9f99 9?t<' 959 9t9 919 


*#5919 '« 9l5il9'011^9W, 9t9. fi|* 99 C9l%9Jl9 9599,9(99191-700 004 




1978 J ^ 

(hyaluTonidasc ) 


^rfrsi^ JTt^j ^ I 

CTt^ f^'SCil isfc^ 

"Wtsl (3T<f$ I fel-l-aj CTtf%'^«r 

^apt*apf5i nft^ <ii?i*s c^wsic?;'® cf«n 

^iw w «tcif?i 

cjf«rc® vft «y| ?rfra^ I 
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«rr*rt^’i^ M^sr '•rfc^ ''Ctwi 

ijD«i «miin 

^ c? »f?cw «ti:^ CT4 

I UQIR 

^'>t '^’tfVw <*t<i 5f!S 

f^irt^ilt fl>^I4fC?|iT ’^t?! I «i%it 

H«p1^ I '^cft’f fic-wiii «rfw 



4* »«• 


«fi5li M ’(v-f-^t \^KA\ «f^i5 


'-I'n 


cir«n Tf:«g c'fic^ 

fifc^p Ttc^ I 

t’lc-t^ «r^tc?i4 *rtt^ 

»rsti¥ fn^ »i*'«o^ 

captC^Wtif ( chromosome )-aHl '5r>.%t?l ?■? I 

C^t^ f ^t <R ^ ^ ^ '®^ r®*^C¥t^ 
^appatl^^ 01^^ 'Wf^l 

atP&tf^ (blastocyst) I 'flt atc^l1%f& 
4/5 fN Hw ^rtrs ugcitcg 

«?fcra I 2 c»i 

cwf? c¥t=wtpr c=rt®?i 

ttm oit ’g«ft «lt^l »i1^ 

fTfCSR f^ alciTfipt «ra|^4 

arw OTc»r 


I 

CJrttfl c^fif wf*“r fw9t9ic»ii?i 

c^m fw ^r^rtesn 

ofz^ wisT C4t^ flfiiitta c*i w wi 
w wi'“'®it*Ht^il t¥5^ ?icsrc^ ifftF«i 
fAtiV9 «r»nf5f>5.»r¥ 
oia 5¥«n aita 

'stc^ usat »iwtc^ ^si 'fta^T'O I 

^ 1%iitc^T4 cmaj 

'I?*!!?!!? f% I »rK«p 

flf5p5,*i^ «ps^sr 65 ^%^<( 

’Utl^ #3 31^ ^iti 

52 ’T^KPR t3|f% 

m israi 

^\ fwjptaa 
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»Ri ^ f^wrH? atv cf^ ^c?i f%nj ^ iim ^ 0^ 

vijcn (^t^t ^ <3fmi ^ ^ ajt^H ?itiic»r ^ 'sicsnF ^ 

«rirwc^ ^’1 ’“{tsT'^l « «[!?9N3ff9 c^ f«'^®t% 6!]t*rterlt^ 

?it#rftifH4 *11^ m'l »rf^|T:?j w ^t^c<j 

irt^^asc«rii «nfC!rl??(^ w ‘im f-r FtfSna nrf®?? OT*Kt»l 

c^k (?#i WT ^-»rhi f?*f ^rai:»t^ ^ 

5it^cf^cvi?i fm cm 

^ I «Hiiu 6 f¥.^\ 7 fiR 5^^c?ni 

»fJ1§5p C?3^^C^ TtWJ ^ ^ 

‘-ilk ^ »nkrtc^twH (laparoscope) I ^«r<i !iii-itc>r?i c^rkj ^Ri^k to ci m 
<ii^ ^ fro %Kc*tc&ir ctI m 

ki:R tlc^ sw «tc!rr^^ii kw f^!k?i c«frc«tc§^=i (proges- 

dkk ’IW nk^^l TO OT«t1 fk I C*re^4 i«iya terone ) ^Cil ( hormone } 

-TO kk ^C3Pf I fer-3“-4i c?«fl Tfpr 

3iTt<itnrtr?rtn--ii?i ’rfcfkj cro <tk*k 



f^-2 IWB“J 

9nt<i1cr(r9t*t*'4ii »rt^*ij ^ff^ <gCT?k 


f«^ii cnTO CTO *tk«r5 atkk c^ ^5?TOtc^4 ms wsta ^ cfk ^ 

^ *111 ":?fSTO >Tt?ttk7 TO C^ TO C=l«^ll C»lfel CFtlk CW^H ^ 

m \ fw-a-vA okl iftcflk- 1^ I 

^cw *iktkj k-at-w fSro k ^ %a ^ *4^ »« 

*r^ TO ck TO frok \ ^tk’B «rwT ttc« « <«Fk cfk #» ms 
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•rtnf 0}^ ^■rji% » c»isT»i‘t®f5lif 

(c«U culture) 5?RJt!l *!t*(t?rT® 

^ 1^ {calf serums) 

«t»f WtSiC’W f5l?rt*l i, serum ) C^f^rt^ 

‘W >K*f f%l| buffer substance 
dr*rr9 ^1 (tracer element) i 

( culture medium )-aji 

arrsl^j^m n?i c^r^i 

»!t'^c<u]csr 4msi 

CT fbwt^ ^1-ti nim.^ 

c»i^ c^rtui 

^nu mi ^’ai ^ im f%^i, 

c^ uitSiw*^ (?r«rfcJi 5rt?'1«rs =?cn cir^i 
^ ca 3rfc^Tf*p& 5^!!^ ^‘’•r «t^r s'4*i 6/7 


uRt ?!nr 9fa 

vftw~iof5 5tmtn 28o f^'si cm 
Cf x^ipm ?w tflat sR^n 
c^ <ft5)R'hr T® lyiT^'nrv ( 

fM-4-U3 Cf<(1 atlR 

c««caf ate fm '^n v’f^^rgrfcj? 
^ftipnlteia <%a f^srt^a ’fcaa*ri’rtca Rwfa 
^apa *it«r tite ^c«ra '«rfc?rfwi afelcn w 
uiat ^ a^ata 

^ ?!ca 

C4cap uppflj ♦i«i\taaa sitsfaf-tw? 

(Caesarian operation ) aFCa ^fCHa 
t'^tw ^tea «jt3l1 ^ gqat iilt 



c<yc® ’twa«rt’ttca wm ^catw*i c«ic® 

«R%«fk^ ^*ftfca f%t%a Mk i 

Hr RfRR ojRfB Cl5l^ [RfaCR ( syringe ) ^ RlR RtR Louise joy brown (*5^ Wl 

CR^ itcitfip^w :5t^) -iwNPra Hnwaw fawlCRa w i 

Hcf wRiw R5M7 ^ I *^1% m ^r tea «rtwi tea 

if1tlT!%»fe-u??r ups Hcrr wa ^ ws ^*mr wirpr, iitea 

at? %!m CT«r5 *ti^a c Rt<R HwNI nutR '« aat^ >«S'e^ 

^atc*r CRCTP <4W« aai apw Rtarfa 

ijw irtdwW tecR *tiaca acataa R(-ate 




'artn^^ C5C^^ ^rl i c§1^* 

cn?rt^ ^C5ij ?rr«r?i ^i?’^'?i c«|5r:« to «caf tof^st i ’?^J^ ^ 

oftrs'hi >i)=?^i 5!(^^ -I m mny cto c^rffet c^ wtti ’rlwm c«i^, ®t5Pii^i 

z^m 5-R1 ^1 ^ir® «Jt5np®^ RTfsj ^cii% c^ t 

^ tor?(fe to 'stf^jtotw mrx i «jf5rto^ c^ c^ '«[< <it? fH—^x 
^rt^ifi m & ’iM? ‘CTf^, >^^15 ^ M ^ri ’ftoThr bfc® wtfr (?i « Prc’^ 

OFCT c?Rc 9 <c3Tf^»7» ‘*<ut<f, 'sri^f—^ —cn^ ^jjfS ?F^ 'Q wfto tof^ 

^ I f CkZ<n «?tfsT*T, 50t^^ fsto I ^toto 

«ft^ r 'BTf^T ’tt5®r^ 5}ir=TrB^^ <2TO*rt^ 5Ttf% I ’l^l- 

^ nt?r?j ?!i:^ ■<’f» ifi, 5t¥i ifl— w^rtsi ^?to“t?i «fw ®rf?t^i 

W QH C5STt*tf^r5^ C^zmn ’W® ^W5 <W5, '«Tt9 (?I^ to'^ ^to“i- 

toi^ ^1^ ^ ^ ^ I m ift^ *!c«r cstto'^l c^ 3(fi:3[— 

>t^tis3jtsi cq^&i M •s^ ^ftsitafl ^to*f’f{ «tw5^ c«m <|5 t wi ^®i i 
c# cwc^icf?! 'srt^t*! i vidfi «to '«ift^ ^rf^in?5Tr?i ^ f 

^rt*it9 1^ '^% ^ ^5rtc??i «Tif Ttif'« ^^c?ni *^^1 

f^-f^ *ft^ 5n a«?i, cm ^r’ll^f »!to 'wtm «cf^tsr ^ ^ ert^ 

1^1 f*I^C?f^ ^to C^ I ncif?! w c®c*i I 

¥^'#1—I 'srf^f? '«rfr»j^ 

cm '»rfJ(in IW m? i 

'QW I '«ir^ c5inic*ni ^’toi «fr»3c?F CTtsr sn c¥t^ «rhRWfl 

5(W3 toR c?^ ’It? ^ I ^to*tift^ ’Ptci m\ ’t«(-^»tto *rcTOT, 

m W *lt‘tM% I ^RC5lt Cf<E^, 

tto tto m (?ns, ’t'^ptsi ^ c^c?rat<3 »n;t c»i^ ^r ^sft« ^ i aff? 

'«PR to cto '8if^x*t 'ii»!r(^ cwr m 

^to M1WI QDf^i c»i^ 51^^ ^t«(i. *rff^*rttofl Ft*t’-!V*rf»r® a»lc#w- 

«Rt'i %fn iftsiwi, ^ti—«{t%^ ffM c^ nffl5«wr '«mf 

'^m \ m <m 'iirtt'f 

^ npami i ftorc^ (?^^ \ to v«t#l ^1 
uj!f iitoB x^sfs wr ^ciw «2i{^ to^'sit^i »Rto} Rttoift 

Hmmmw mm>-t « w—. •• ■*••*•<*- - p- •*!**—»*« >• ■■*s..*4iik — i*— ^■■*.i n i .i .ii.>w« ■ i ■«; ■ ■■i — w m i » p*.^ f >i,..,«ii..»i r »>.i.ii' ■ ■>■ i aw ' .i * 

!#Jto-700 001 
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^CTR ’TI—RRC^ "Ssf •ttf^* 

•ttf^RR *IW 

^Flfl^ fwf^ 

Rit?—C»T^ *1^ afRi^^ls %?|t v£|C?|S UOF 

«rt^ I 

RNmi ^ 

—iD^ *i< %?ir5 «rRhi Rlw ^&i 

RtnsrrCTf*? ^RR I flfrsi&l ^FftiR 

^ f%c»m I srtui 

'srNn^mNf '^ffwR *i\3fN? ^h&i Rt«Rtctni «fcgr 

5^9 ^ f^-R I 

‘^ff^, 23 f^R^~=Tt«t^c?i!r 3rc«a 

<2}s?«^5l I CT ’FT l1w 

’Tv’TtWi^I ^r! a 5T^ ?rfc«rj 

’pFTt’f c^ ^ 

WTO? c*tPi I ^*rR ’T’T^sr (rr 

Wtt^rr^Fl I >4^ ’TfhFl 1*567 

C«t!:5? 1974—4^ 5T^ c^ <FT jpr Rhl- 

’qfe’rl m I ’T^FsRs: 

'e ^C411 ^ cfc*t ort^tHfS'S'te’T ^c?f 
^tc^s i2ff« 2i‘»f C4itc^« TO Rit cr^r ’liifl 

^ f^’T c^tcir ’r«!t? cm- 

’it’ti C’lr® R’BI RStsr ^*itw (R«g1ii^ I 
*if^\ ’I’R f^si ’f<r=r «ef^i-ft^?I 3(t5TOf ’iwt 
'8rN|5;vffjt?T (2t^T«r®t I 1974 

SitCSf 0R1 ^tC65 ’ffc? 

CR*f ^c»n:T5 I *tr"C5i(t RhT «rf-wtsrfsr 

Tff to ’I’TtOT (FJR (Rt^ 
f®<l?lt^“~^f^ >4^ ^ 26 

I TOT *tf%»HC«rii, 2*rfi:«t 19 ®sn 

74'CT rTrIttR 
B!tc«f69 w?ri oil 

<JW ’■It-I^ 5Tt8t^ I *ff«C5to''8 
^isst^ stR I c»Fit^^t?i Rtnt^ha f^»rK s 

iftc^r 59 w«i r 

6 


'iFitSTi cssm CfK *i^-»1 ?F} iwfel 

'8it:«ff?^t?I cwc*{ (?WtiR Rl^^UlT 

'5T?'’1RJ RWCtrST ffiC-FT ^^t?T TOTO 
(FtPi 1 wFSuq?; TOfWf^flTl 'QtTtr-iT 
^ThiiT&i ’frrtoc?^!?—srtsn ff-? 

FRtRl I »j>®}fw 

^jc^rtf^wtilinf^T ^tc'» '^’tq ct 

vsts ^FJ, gstu 

’i*3pt^ (?T fcN&l ^llBg ’»! *R:«(JT 

, C^'SI'^ «TtRfiT=*ft9 

Jftf^ «tf% ’Rfl T^41 

-?c:?f c^f-r I «cwc*^ (R'R 

=n (T^t^ ’fc^ i?ti^ r^Tf^ci? 

Cai'R ^C?T— 

t 

Rf¥^t*>“f cspca^ c?«fl c^fc^ ’Tf??? 

iRRf5i^ &t5Tft*rfci54 Rfw ^*rt?i «rcgr i 

<iia5^^T «Ttf% «tt9 

TO -TOxasfB Iftts*!? «?1’is:-ini CRiR 

^ri (Rt=r *Fiv R<ii f^i i 

^^<i TOT« R^fv5 TTtf?sT^ 

*tn:^, crR <i^ 

Cbi] R C'^ias ra ^11 cpn otc^, CT c?ist4 

^(ts^ >ltKt?!®r®: Rtll¥^n^ (Rf, 

«it?ii>i ’TRf^’p 5i<i 

am-^C^ C=TC^ 'AV^ ^Rl *»!« 

’WSI »Rf*fk:=T^ RKRf^*TfC45R ^ wc»l 
<3fTO m =n I (Rt=r cRt*T (R'cal 

«Tm?RTl TOJ« Rt^T^to 

^ I to—W4, 

CRtR Rsparfa «(t-t*TOl ’Tt^aRRfl ’T^tS'ff^ 

stoi ^jstWT ^ «rr4s^*iapTO 

wti f ^ to ari 
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M fSrw- 




CT 5f9C« I ^afl C«lt^!r 

w ^9 <sif^ Kilt « ^;tcil»H. Ml ^ 
TO TO «f5?fe-tK Kt<S| 

’“itC’T '®tK fsiwt ^hr (71^ m 
^I'tfK fHmc^‘^ WK ^ c5F3ftK KPrtif^ 
’f(?? 5lt«CI I <ira w 

W»1 <7f CK^t ^Ol’^s^l 

^4^ ‘'IKW^ *14%^ wtflw 
f?ST ^9 '^jpTK ^hftK spoil I »l4tK 
'art4^C«f'1 '!®tK sfIte, uga^sTf^J SKsf 

‘■<rC5l KCK laCSRai ^ICSI 'JCT (7I *14 

»WI^ ^ KiKCW »f4t? C4 C^ 

'5tC4^ C^45 «3C?F ^tC4 I 4*11 KIK^J, 

<?\ RK'ltK ^tFlC^ C^^l stj€ 5K, 
K^srti»i 9m fsfl^ ^ I 

KKtf'Q (TPtK toK 'Sit^I- 
Wt4 ^niftK *ftCK, (R ’ICK Rt*Tt| I 

451«nK Kfoll 4sif?sitsi vaoR 
4K*ff4 BfCK or|c?p ^ cwtl KtsP I 
irhfffi <i54* *rWf*sr4! flea 

jj'^^rhs f|:Jir*wc!^ Kacaca 9^ astK®! i 
<aT '®f®i4Wa ^4c<p 7t4ti7tl 
^1 >aK *14 C4 4!tK«t^l 4^ ?C4 Cf(9] Of? 
^1 ^-9 -esFr^r f44e4 ^sRp^asta^i «i <7f 

«tsp 41 5t4f^ *I1414 4jHfCKt 

c?5t^ I flc^4 TOt ^4 4C4lgf^ 41 C45l4‘ 
hac? ^spe^f^i c®t^ at'QaN 'sa^ 

414 44* 4:?4t4 4^144 9VS 4tCK I 
cf\9 Raw ^^t-its 4tse44 

«(t44C^ 'Sfa 4FtC^ '4’^ 4" 4>CK «TfeK I 

R16?C4 ^9^ 444^ 
4T4*1 l^4tC4 atesp -rtll m C^4 
R4t4 4l nt9\ I 4t4l «fl4C4 4%rtt44 ^141 
C4^ ^4 C*fl4 ^4 C44-f Rw 44t*rK 

ai% «rr4(Wt4 


«£l 4 *r ®1 «rl4Rl RKt«tR4i 99 '01 09'^ 
041 mm '«rt4n<^n 4 rr:44 

4^44 44t4 4tK 410^ 4^1 4l0 

nit¥lf44s 'Stca^ f®r4 4t4l cacssf I 

4t4f44^ c£)4s *}tfiR4f «pl 4*t4*f®t% 

Rtl5C4, 44tfl1 '6 4*'?f^4'S 'fit^ta 

4tc4^ I caana 4f%4 Raant % 

'srteaRasi RtiRsp 41 ^ 1^4 04«Rc« 

'®i5’4t45 \4^ caRt c0^t 
4 ^ta 4 t 44 fil^c® 0 f»t«f4e® ai 

'srtfla ^n^f5«f%4 w ^41 a -staw 

041 040 14^ 454 I 4R4*N4Jt4^te RRs I 

nRsa «fRt 4 l ai rfesfie^ eaaiw «if^ 
^aa^^ca! 30 sfif «rtaiJ^j| a^ca—•Rr^’flaai ai 
RRat^ea C44tC4 <2{Rf ^aaf 4i7p ^aiaanta 
41471 4t3i 19 ^ I '»i1'4i?f^5Tta ^44 ac^a ^ arsta 
40 ^ '4t0 I *1^4 «rsta al0a ^aa ta 
caRt, 044 ' 4 ff 44 t 4 ai aotaRas 44 gfr 0 a 
CTtcafal—^a aeaj'«it‘siF®jta siaaari '4C4a 
^ 9 1 (iia spattl 44l^*R^f4ta 40 ?, 0 44 
44te4 cat4 4t^0a 40 c’ftfei aat^a^a 
4 ” 4 f ca»f cwiawla ^^aai ca 4 a 44t!:«f 
cefRa’s^asi ml 0 Rf, 0 ^ 44 44tc«f Rtaf* 
^«ffa «ia«p5l awl aa 1 Ra atacat 
•sfteaa ^ata *!i^la >0 ai R[iii<mt4 alaafa 
osrfaR^jta ai?4l aefe caRt 1 

'sjtai^ta ajtatca 40tl4«p a 1 *ffRrca 0 a^ 
own ^Rari «rt0i «rf4np«7la 011 ^ 
44 0 ?*!^ asrRsns: ^ 

fac-ta '^raita 4tatRi4p >4^ ataiRcacaa 0 
0404 aa 41 «i 44 , Rcto a^R'Si^a 4at 
41441 R0t0 ^ai^am 0'act'0a Ra<4 
401^ aai *iR=l1a Rf%a 44114 a^tta 

^iRsicaa Ri^ <fitR54l0a 4c® 

0f0 014 ^4141448^ ^4 I 9m ^ 
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km^ c^K 

'sjt^f^i I 

’Tlf^i «f*r>r^cw 

^^1l5«)1^^5•{l >fC^ wPt I 
f4?jt'Tst^ c4c^ 'srfTff- 

<2l^*f®l ^tc’f C*?f-| ^CjI 

^«Jtff?l »ISIC5 I 

l<c*w c^t^ 

OJTn «2tt^ «SrR<P^•^*l C^C5¥ Rc-?I f4j5 5il*T?(f 
SICHJ w 

f*T^tC^^ Cf\ '«?lC-'i^1f.*t<[ 

*tt5arirc^ <1 «fWC^ i C5!?l 

J ^T '*fH1v} ^ajl 

^tte Cf(H I C<^'S v^l'® ^C-f 3|C*f 

'a^tc^l5srl c^t ^1 '®(t'^f^^Jl Rcij -ff^Ti 

«P«fl tfst'j 

»ic<tnR iiPri? cw ^1 C¥N 

’itw I 'IJf'Tf^I, 

'«i K4t•^-t distil 

cBtc^ ncs ■iri'-"7iV" 

f<C-R ^ ’INN ’ifs 

>R(t»lN ’ll C^N, '5lt?I'<'«Jt1 

^«|N 'S1[ 

’ft’isr *T^c« C5if »fC8f km 

’fifciit^ ’Tf^t^j Nc^h c<fK 


«rc« c*!^ 'fifli ^=i «i« 

«rt’?r5®it^ f>ji»t«!»1 c’T? m i 

^*11 cw'sitv^^n cm ’srN^r 

^<11 -«!, *t’ sciic-^^ c^Nf 

^ C»It»N fMC*? I ^Kfn^ 

’Hc^ ^{c-f'»(t5rc®JN^ci^f’8ita!i--w 
’i’l r.itc«is^l yfTf’lN ’ll '«[t^^j^erc*ni Sftw 
m c^ciai >icaf c*it»ffc^N w*f 1 
•stl^c^N c^c^l 'ilW 

iHC^i ‘iJCfr'il *i,®f sitCiflbHl 4^^l*I, ^Ufh^ 

wif i?tl) ’i^'ft'sPrc# 

cic-^ Cff''!'!'* »ff'''Nj i '^rNk^f-l OfC-ne 
f*{:'IC'HCi’ ^ f<C5( s^lNl fb«1 

lf5l^fl 1 

^t r^ 5^»ll:sf^ -Ik ^t3| fcifij '«?1?:-‘Wtt‘'t 
'Sif’f^ii &i^ 

I ^'.‘r^ c-fh c«t« ’Tffe 

t>f«]C5I ’ll*!* '«t*ffflC«l NW4 

^fTcef '^'m ncM. sfhfnS, W 

I PP ^5lit. ^tC6>*! 

^IT?I1 

cif-tl cn c^c? 

C^T^i ^1 C^CHf3| ’fC^ ^*1*1 

TCTi '®l*TNt<I 

'srNiOf^ 

vii^l—Xc«f ’fc^ 





«itf^ I «j; 
6000 7000 ^itC’t 

f-*iRa -ra 'e 

»i^tC5r 

*PI>ft=Sl 'ijt ’tf^ <sif^ 

'BTifap^ftc^ ^fUtc^l I ^ »ii «t ‘(‘?tf»mc*fa 
f^^i? ^if^ai ^-^5{irt^t 

^C9j I ».‘)t 

^3( ^in 5?w ^icsT a)<?*N ait 

t %-t^ nf^ajBff®l?f ft*ftc^ c»ifiw 

tf«fC^?l sif%i:iI19 f<«t§ 

si^^ *t«Hs}i}^ c^%?i C’Tfftr® I 

«r^-? I '®tc»fn 

Wf^C*t ^r^l ?'® ai^’s c?pt^ c^t*! 

9rfc5?i i^ff I 

5rf^i ^n 

»r5 ait «t^f«l %cef nt'Q^I C^ I 

^«.^rC8T Cf-t’Tt^^l ait ’ttl^«F ap 

W.H CT 5?s®t?l 

r*?^ ait *5^ ’111? tir5 1 C«f^ 

’Ttl »{MJf ftntPif'e 3^, 

^ait ’TtC^'S *|'s^1 c«?Pl ‘«[t^^, (?Tt 

»(% *rfKt«*fi| ^ I 

C^«|? ^ (Family 

Palmacea ) Phoenix ‘SK«f?f 

♦331, W tt«^» «f^fri1*7(Xr055 


’ttf I ai?| The Phoenix dactyhfera 1 
a c«if^?i c?c-(Ji 5ff3j otHc^ ^tt, 

n\ cm t^jtf? *i1t ^ 

Phoenix Jsylvestns I ajc^ ^JTMt^l*^® <??% 
=?rl ^ ^1 I aii^t'?1 

Phoenix ’ft*!?! '®l^'^ -stta^ =?C^’T ’tt^ 

Cf^C'JS , ^fDfH Phoenix 

acauhs, P humiles, P paludosa, P 
pusntai P. robusta, P rupicola t'®Itf^ I 



ffejT-l 

ajif C«rt?f ^ \ 

nt^w »itMt?i*t^ ^1 ^ ^ I 


ai?i c^ wt5w?r ’Tti 1 »ii>rrt*f« 

ft^t»fOT ♦tipw, trf^'9ntw. 
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»ftf^('*rt^'«'siartgr ^ Phoenix sylvcstris ^ >^1 C«f% C4i0 

iTti? cf<tC5 •tt'Qiii ^1 ’tfr^ wrj '»iii6{, ?fj jf^ai c?*R;« 

c<tc^ »rf« I u)!3f5r« cijt^ *rte^ii ^it^i i (.*\^ ’ltc ^4 c<rfst (?fp{f6p9 



fiaf-2 >4^ (?f% ^ «J9) ’ttC^ ( Phoenix sylvestris ) m 

^ ’Tt®! c®npf m m ^y\%\ 

5tft ^ ^ ) 1 f^f®f«i?i c*i ®1 

’TOftw^ii flc?i c=*?2ii fsrc® m i ^ 

%Mc*ni «fC« ‘ippf5 5!f mtff^ ttw?? |?pii »ttc^ ^ttei i 

ciili» *m <[4, ®c^ c»i ^ iiM (f^-i) cftfe c^ 

*ft®s?ri ^ I m vm ^ ^ i wt»m *m ^ 






436 WW»«TOrtil t 311WI dsf-lo^r »P«Jt 


’Tfwi^i I =^5 ?ic»r« '’it® 

I ^Rsrfc^ ^ irfcigw 
^«rhJ f«fw 'Sit-i c^ci? (fl3j‘2) ^1^5 

*^m\ ^ifsi I «rN »r43i 

^ cw ’ff%> c’jc^ ^>1 f<m 

f5i«9tp!w p?i I (y^ m %5«i 

a I C*f| f«iw 

’tfsfM ‘'$fi>’ W f^W) 

<P3} ^ t 'SI?! 

Will f4C-t*( 'Sit?® I C^ll^ 
c«ic^c^o?^n ?«, ’?tctf?i 

«rc® ^t'Q »!4a! »Rt?® ^>^1 I m CVJC4S 

<«3® W<l*f®** 'Slt^stt^ '»llCT I 

<?^ ^ ‘c5?k5i=i' m I c^Ftif 

«ft?5l[^ <i)><F«£f«Ft?! '5’Nt 

vjtc® OTc® c^fi Jftw ®t 5it9rrc?i ^3?r 
cvtc?f vttiJtfsi 

^n<n%^ «i'^f® ^tcsf c<i^c^?! 

f5f%6 ^ I ^^t^ 'sif^i ®i 

■•Tl I 

Phoemx dactyhfcra «fl^ Tp«1 

W rjRf^c® 'e »prf?®i 

^iTiitwii om ‘t?i’ ‘i*tRs’ sW 
nHiB® «cw ^fm c<ft®tc5i ®WT, R'nR*!, 
^Jtl? twn c*i<(tc=r 
*tt^i ^ i ^ '?Tr<5. 

'tt 5j4twt54s I ‘flc® «t®t^ 

fs^H, Rc“l^ C<^iT, ^5*1- 

*m< Whf 

^^5 w 'S'wt’tc??! cW 

Phoenix daccylifera^t^H «[«l C>lW 

nc? I «i<t - 


wmRc?c»f* 5&sfl'Brtr^^l. iRf^cw, 

wn 's mPs cw 
cwtn ctft-i sfi® I r^sfw c^ m ff«r 
'artt’t ^?! 'srfipj|ff^tc®6 to 
c»NtcJi *i^»® ’»i?(>rtei 5tc*n! 

4f<ii 3^51 ?iit®i3rci t’t'asrstc^ ««ici[?( 
St^? i5;^( ^ C?i«ttsi C’'IC'^ ‘’J Vl-tlfl Rt®9 CWC-I «ig^l 
«i«tfHr I 

n*sl1, t*T^«tC?-i '9 
<mi% m 5?a I 

"'afw Ijlw Phoenix ddCtyhfera 
nt'nmir*! ^i4l® ?iC5ifw9i, (?[ *wwi 

*lj^^ C^t^l 9 ®-s!J «rt=fl I ®C^ ^Slt^ W 
CT Alexander the Great ®f{i® 
'»itiF3i‘j ®^*r f®iii m w R*rti:< 

Wl’l to iiCTtoi=i I 
CH cJK®! 

C*it m ntv <.<i!C4»^ 'ii^ *t^ 'S|^ 

’TTC^U i??I* i^c?! I 'Slt^ps! 'siC^:<F?f 
*1^ -(®t^C® sis^t^T'S <2lCfC-11! 'artSK 

Rre^ ®tcipr 

c’W’T (3rcn c«r^ ’ftcip 
I 

P. dactyhiera C^«|5 «lt!l 36 

sr^Uiii <51?!^ m 
^ 1^9, ?i?ft~#sniit&, Wtn, 

«iR*s «icn, W'SKf-t* '9 «ia«(Dfc*tii 

c^sr cW 'itR cw nt«5toi 

013? »K ’fiCs^a ^Ttff ® 

vtiprii:® ^%nn m (Mw RrfI m i 
'sitPr C^ ®t1l®«K*l P. dactylifeya 
wt^ll c^^3l FRI Wt4t3l •icf wff*!-nto 
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1978 ] G’UlCii ^1 


Oiffllt? Tl'*TC''C^ U S A C«!M 
«rc® 05^1 i 

^ST, ^ '«ftlS'=SPt^l C^ 3fj^ C>tW 
C<JiSC?Rf ‘I'Sf^r C^«fN4t4 «lM« 

4|^n :—’fN «•?[, f¥.^^ 

^ ctK 'ittc^ <m-. -ii I 

f3i e »wi I 

«rhi w «{^t?i 

?ftf5 cW’Tf^ 

«ttc^ I ?rfTr9[*r®: ’^l ’tteiT c^«l 

C*li:^ CW ^^hf*!^ (sucker) ^'s.’ig ^i) - 

Cf\t ^ *tt«i1 

I ^?(<8l?l <il’?f^5f <Mniscxual) 

CQ?J*S *3 ’3^-'^"n ■5^5^-ip 9t1c^ ^•^t’S! I 

CW d1^( 50 ‘*l'»l’‘‘l ’ttii? 

1^1 til5istll«t CTt =T4‘4t^ C'C^ c^t^t*<1^5 
'»rf‘‘f1 I 'Sjff®^ f'T^lft'® 

'<p^si%^ ’tte?i c^^4 cw 

*it«t1 ^ ^4 “t’t -itf’tc^ 

1 

sj'Nt-^U ’I^T t*lC® I 'I-l 

i^"li<fti:«! C*fH d53Fta '®ft6?t^4 O'‘•’<1 
^ci^sr i ^i ^c«i i 4^*" ^i 
"^14 I ’Ilfit'^r^C'# }*N 

«f«l (3r«?t ^t’TSr^ I Xi%^\ 40^1 am 

»ltfl 41-ss^gf 5ft4 etoaff 4S4W’ft?p®f^ 

4tC<9 I 

{ Pollination )—4«^i1 
fnoi CT c*Ni? vipff^ I >ii®cs 
^•tt?c=R TO ’rai’t ^ncjft’f va^pf® 

1 fl « ^t«i 

iSP^ ^ (spadix) ‘iW* C^4Pl- 

f(% ^1« » 

nfm«w« TO ^'• 


r^RfB 344151 ■9[t-‘»Wf41!tC344 ^4 R^^TStt^J 
4lt| 3^ fir® <311105 
fC«S4 '<CT I 

ftrs ^5*r?! ^^stc4 

CfTO tff^ f?C1l Cf®^^ ’titf 

'sfte cf«iil ?§ I c?«fl cf iit«tcf 

i’f cft ®t9f sf I 

C^'*5;r44 f®s»f8 (carpel) 

' 4 trf> 1 MflffJi'nh 5 iC’ 8 tf» 4 f'' 5 li:‘i 

iH'ltS'l 3l10!I <t^0» 

'-l1Cf> >ms 'S(® afs *‘(4 4fC11 

ftv I f’l -Tt TO 

if)4sv fH::® ‘i ’tsi ^r^cf *ic^s f l41 
liV‘^C"44 fSTO f4 ’f^ «t>4 
'UlC^ vjpix C» 1 TO 9 >tCT| ^ i 

TOm TO, ^e?! t:g«^T^ 



f63!*3 

Phoenix dactvlifcra -^4 TO5 
’STv-t I ‘4^ W ’ra C^ ’t]C^ 

fk5rGTOTOf=(9 *5^1 e vf!W8I*ri»l« 

t 

cf3il 1 w 
ftpf *ttf I ^ *itf^ ’f*Ri 
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»rt«^ mm «fmmnm [ 31 m 


?p>in spiiij-f-fl ©fs) ^t&t'&?tSf1 *51111^ 

'J^» ^ fifcs m I 

^«r fi’^ nt’q'l?} vQ t^{%a '5t?nitr<F 

f^t^it srt^f cf'-s^Ji 5if c?PR, ‘?tii«t3r, ‘c^f, 
‘®]ts’'«‘f'^'-*3’ 5t=3^ '®[<i‘?ti:45 ctfw 

if^taCT ‘f^^’, ‘?ft5?it«f’, -8 

I >1^®’ c^:h? C^ti? 

'®t'?wf^ iTt®?;-® «iii:<|s, ^5-4^ uKini ‘-fric^'st^r 

^»ri f,? t 5T^< xfiiif 

art?! T| ^‘ouq?! ‘CSt^l’ 

^ ^ I ;^9f5f y;j:^ 

’nra .'«ci?'?r ‘‘STt?,* i i>f-^ s?J5?<ai% 

m ^ ^ic^, ‘f^a’ ?jc?r I 

’rhfh!!*^® C4"i '®tsT«tc='i '?(1%i::!! 

f^a?f ’n St^rfsT cifTfg ^ I 

c*wi c’lc^ <i3^^1 ?ri c^rterf?? ^pt ’pst 


m (fM'S) I wTtoi vtc«ra ^«?tci 

‘notin’ f^afT'e ^ sft^tn^i «rlWfn 



^p^i f4r»Pi ^c?i 

atcf 5Ti «rt«i?nr ^cn m ¥3csf 

g ^an::^ jpi?! oq^ cfsjc® ^ I 

■m nf^csrl p 1 isrtw 

'sn:5T^ 5r«ra ^ Of^ 

^ \ 


»i|^PPf ♦ft!7P srl I 

%ff? C'*fc^ '^3pr® I TT ^ ’^ t c qs 

’W CStPfTf^ C^f2( ^ I oq^iicc^ 

’{tNsTfW '8 Rf%?- 

"^tCSf ^P!T«'% 'mrtC’S 3Tv^ ?Fff1 ^ I 

C^*I^ (M^t 5t^ 5!f, 

(?rf^ *®Tlt’ c'iftr® <1^ ^vsi 1 

^'f wmf^ H'.l'Jf 8 ■■i^'Tto ^ I 

ff-T ^P?I BR:*5 

4RrTt3 ^■^Rsfl 8?^ I '®t#5l 

CTfl^S! JpsTC’Tpt 5T*?i»sfe| 

^^Jt€ ifl t ^f«g ^*ttc9 C?ffC3r 

ari '»(t«:!i? ^ 

^ 4^1 ^41 ^ I spjf 'Brsrfgr ^ntaf'« 

wtf^ '9 nc?i c^\c3? ^1 'sff4»C5i?r 


con;:? uCTcn ?:^r 1 

»rf«tt4«f'®: ^cini 1%^ ?pni ^ 1 



f^-5 

‘1^'^’ f%c-Pi®tcar nf I 


^ir® «4f8 srH¥ ^ 


n’f ^ lisiwsi w;’f «r^r'® 1 

( l¥S-4 ) I 


t;? ^ ‘fiftfff f^:*^ t 



Phocnijp sylvestrw tfW ^ »ftf ^rfu f^f%a |•s^rt^^ 


C^'Q *ttQf| CTc^ j ^ 

c^ c^ c«m »rfcf?i 

TR ^ I *!t«(t?l*r» 9ft^ 

^*1 <R'«9l ^ I 

wR=ri <rfc^ ^c«r cn »n c^ ?r 

^^fhR »rttrRt5 ^ Tl I 

c’f’^ ’Th^ ♦»! <sjts 5t9 *tc? 

W yC^ I *1?! C’^lRf *R5i 

^ I 10/12 ’^«,>rc?ni <ii^ 9itci5 5it^«fT5 
30-35 f^WfSriTJra TSl^ ff9f ^?,vfg ^ 

($ri^ «lt? 50 SR ♦|t'Q5t Tf? | 
c<f«S? UR 9rh5«T5pyi Rr* sptyl w 
^Rc'®^ ^ ^ wtntvs c«r^^ m ^ i 
^«sm—327 «i}^ 

C»^W| « s?e^—272 aj^ 

«m—258 «if?Rl 

'®iliElw»t, ^ftanitw yj 
R«Rr c^ (?FtJT yrwtrw Rr| ^ m ^ I 
^aSV^t C^R^iR <?f% utRfl s?R«l «i^ 
CT, CT Horticultural Garden %r, 


«no«iw c^ cyRt« m iri 

f2af{|t*R I ^ *rll!^ political 

tesident-'fl’J (RCTS mm C«Rpf 

^«r '6 fe*rt?r-rKl wn 5W?jf|c9R i 

ftC=f 

«R1 yj %aiwc-t c^fiiif utwn |f%1i 

^TPr^l I 

(Am ’tto uR c«i R«l?f5tCT 

c*tc!ia? cm 55 ^ 
(Ryticsr ^ «rtf%?r cAm ’ttf ^rfRiai ^RRr-e 
^cAfA *tt'^ ^C6i|i 1930 *rtc»r irtai 60 
C«t«p^ UR RR UjaR C*Rfts| 
1500 UPH ^RCW ^ 
uR ^ I «f3rRr otc»r sRm asm '« orwi 

spsR'Q «icir¥ (?ff3n 

*ir-sw«R fR^, '«c’^’iiw 
C<t^ Utcw (RtfeRfB RR^t^fl Ricit I 
Cf^ ^sRs^sa *it^ "HRys Ring I 01^ 
BfRttt^ c<tii0 ^ am 

*Ttor I 


7 



(Tsi^l/inrfr^^r 

ntiJi-fci!?! ^iQ ^ ^'s^ig 

W ^1 c*,'^ #t5| 

■*11? <tt& ( JftJfl Q C'arf^l ) >« C»pg| f^f^%61 5fl?[i7» '0 ?lt5lr5 i^ST 

I #5t*rfc&?i T^c^tr ’iffl?it*f^ CTf%, *itc^ ^■^ c#i 

i^^l77'st9ri *itS? *pjim srar Ff% *1^^, f^f%5 »nic«r?i ^artl'6 *i^ 

• ^ ’5!^r!?ra m fijc^ i csrei/c^rliBf^r c»i^ w i 

c^-t *insii <8ttg^^t?r ^^cj, ^ 

uiTv ff^ii TO (.a»«t/(3ricw»i ^f9fe% 

C5t? tiW*s CtfCSJiJ ^f<sprf’! 

*tt& nfki ^^r ^ ^*1, 40fg^ 

’t’Tl ar^ w®! I ?i'?rt^<ir «rait^f i 'ac?^ ar^tt%?i ’rt^ 

»icgN«fi-q» 'Tow *Tf^ c«tcg'i^*! «»(ts^n ?fi^ | f^jf- 

'*^*(1 g?ii ?it^ ;ir:i I ^ «p)t=rtR®rf»[ ^ 

^jlwmfirctg ♦rf^TOi 'SfWsr, ajertf^ ’ftw 1%g?i ■«5Tc*t?i m Ft^ 

C5i*rt9i?i, <i)sii', ^ «rcif:«f^ g?ii t^h i ^irtcrrf c»1 'Sftf^gj, 

^«i>c«f vii^ 5}^ jj^rtPr-f ^?!-w ^tc^f^gi, ?f*F*t '«rtwf^=^i, 

Ft^i ^ giifS I ^ :|j^ ,i)?RL ®rrf%^ 'srtTiif^ Pf^ c?c-t ^ «ffc-t?i 

^ QfSS y9^ Ft^ ^:jl | TJSfJ ^sitCW I 

^ m ^t'sghf cfc*t ^tt“!i? I 

^ ^ Ftc^ cTf^ #{f^i[j*j '«rtc5{f^gi c2i^f% cfr*iis%;^ ^jt^rtPrsTtn 

^ Ttro I «sft5:?[gf5 ;b^ '^tc*t?r *C¥®rt^’, wMi c’fw 

«rrc^, ^1 ^1? <ii?i Htf «rN9 *tt^ I ^TNr,®tfl^^c^?r(?rNt^ 

Prwir 5?t^ ini *4,^ ,p^ ^srarjg ^s(»C8r ^ ^ c»TO 

I f?[ 'sts? ^anifr ’Tfor i 5rt«iirff|gt?i ^-i ff%»i- 

c^r-i e^te .itnt«r ??, gs{ I *11%^ '*rtcsi^ c^Pt i 

^tt&? if-tcgfl c«nq 

^ F tn gghi C^ I ^ I ^11^ g<!ttl?| ^StDfCHfl ^3l9(t* 

^ »f«T ^fTfiro ^ ^WJ9^V^ ^ f^wtiiigro 

^*rf»f3{ ?{ttrj ntc^ I 51^-wf f^sT I opfiTT 

iMft^ [wt»i pmtsi •trim, ^»fiiip70ol3^ 
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1901*1902 aftW «W2fC>!M ^nu >f t»^ f tf l^ 1 

^ 5!i1«rtei 'sm ?i^tsr1 ^csf|9ii 

'iR' *i}t csj'Sl 

?F?n I lii^ i£fi?i::^ 

«rr-t c^Mc« JtNfftRifi CRT^fi:^ 

’fife 

"^iu^5frt ^si «(tfr^ cMC!?^ ffe^ I 
f^at^ Msisffjf 

iSjCTf C>PSt«T ^A’lfs'geT 

I ’fN^r, f<¥, ^f^, C2f«i «r^?f 
>ic5i ^zm «f^ii 

«rf® nc^gcfi i '«i:t^ csrsIu «tn^ 

« I <iiCTr?i 5fc*o ^PThr, ^ief’ftf^»i 

‘ii^; f^nctm ^c«m '®tc^ 
‘rf«n*‘2r'‘ft«fi c<m ^ 1 f<f^? 5f‘fc«r^ srffS 
« sfspft^ m ’f^cra '®t3} ?p?ft-5f «rf'® •, 

\5t?l«^c:t «4]^ wt^35f5?l^ srf^ ^ I apt^ 

vfl«q*s 'Sf^W fsfili'SJIS Ft^l ^<11 3^ii I 

^iJ5T ^fsi^tcsftir aft^fs 
^tWfNpf '8 sTsf^iSt*} I 

c<rfc«fc»ra I 

fl*Tt9f <{twj ^?i, ^ri ^jt’i, 

c«r^ «t^ M 4 ^1 sif«(t4*i 

Rt^^l'hf ‘gc-^Flt’-e i '=1*1^ 

’S^^r ^ra^fM c*i&l 
WK\ ^ I ?i5rt«f <«*?* 

*tt<n*<2l*ft«ft^ I c=5c^ 

c4tc*K?ra 5iuf5 wf^» 

‘4ft«Rt^, m* '»l’r«i’iRrc^i1^ I 

« '^1 kW atc«w «ft»f??i 


5Ct»l ^fBf^ I af@ 

‘Tiw?! c-wetif ^ utafB 

^rWcifsi cfC'^f «i«ff=ri Hr ( w'® 1928 RttR 

«£i^ ^tc^ij ?f1sr fl?t®i cqc^ 

Calapogoniuca mucunoidcs*4lfl 
>fC«f 'Sl'TSJqcn oqw Rt^ffeR ! 

Rl^fS ^iq’^ ^tr’q'^tir «K <?f^l nH 

‘sm CR Rtg’ffif min ?f«*q (?i1*i 

4sf^t^^ Sfc^q fwftt 

cifWR^ Hi'ss Rtc^tf -qw ’fCR 

I 

CT'Sj ^fl? I ’^c“i^ m 

q-^l <il^ir «fr® fet«1 RCRt^ -Il'«(l-J2f‘‘!t^l 

c*qc<it^i I «fst9c*rfRl ki Tt»( I f<f»« Rtc®?q 
C3}^t?f R^R, R-jcRu ?ii3o HHsi 

^t'^ft^i RlR cfet*i '®f^Kl RlR ^rs Rtrsf i 

’qtc^f ^fc^qr «tc^ T^ 

41^1 I Ri^ti c^!>) 

sfe's '-rsfl, Hc-R «FC?f, ntc^^l %biq ^fH’v ^iti:^ 
'R’sC-l I c^ts? 

^'»5c-ftt4 7-fS sq-Hi ^t'^tcgisj «if« «rtC¥ 

(1)1 'il^ »tc^ ^0551 

R5.f^9t«q5f^(, «ic® I 

«rtRt?! f%g nt®t^ 

( f6R*5F 2)1 ?PtC3 RlR Cfeh 
sffC«jeRtRCfet’1'^1;qsM't 5|iC4f?! Rf^?I 

‘iSfRfS <SfH Rtc^ 1 
C?PT£R 'jqRfB (Mz^, '»tC^ 

7c«fi:=f 10-18 ^ C'»tC^ apqq Cfet® 

5-18 RiR #t8t^ 

W <MW «tr« 

m 4!^ 5-18 

^ ‘m^ •ftR''? I 'm 

RtRi 

RtR Ri 1 mn cftR WTO m 



442 fwMlH [ 3ivi >1^1,9^-10l[ 

t 

««v<rtM »rW^ ^ 0W1 ^ttf I ^1 till csM^ *« «flwwlw »rt»i i?w '« 

C»rtCT ^WNtR 5-15 ’WB TO t 



•I 

( w»i’^1»! ^fsrtRsrt*!) 

1 —w, 2—5?i^t%'9tTO *rN~ 
3vic«fl w, 3—^, 4—?r«rNt^, 5—fi«r 


«lC’«Ftci 20 az^ 30-15 ^ WSil ^tCi« 
ft«r I uw flwir 30 (sri^ i 
c^ CilFtC«ft«R 36 I 

CfltW9t'e I TO ^TOI 

wn TO'Q c*wi ^ I ^ cmwi 

’iipw ’TC’O 

tWs ®it«i c^t*t ^1 »[t9r ^ 

ntoj I ■‘itTO c=^f5i 5t^ c^l ^ 

vtfl 3 CTOf 5t ?Kt^ 

ajf^ ^ 1) I ^itair ’ti ^ 

cTO^^st^Tiw ^ mnii nW«[ TO 
»iHri5 TO ^ <?Ffc5 I 8 cm loS 

516 TO cTOt I 

TOtfl *tvnm to 

cTOI I ’rtOR ’TO^J ^ % 

vQ «f^ 'nm TO » TO «(Pt« TO 


<3 ?K«3J TO I TO ^ TO 

TO TO %?s ^ 

^n cTOl^ »Jt9r TO I TOI515W1 

^19 c^ «rtm ^TO (fWH-«t2)l 
^tc«si »fta fli»t?j cTO 'ttro '« 
^f%r5€ m I <3»twr ^ CTO 
TOc« TOTO C«l5 I 5f5 
fro *f9f» TO TOWTO^ ^ 5;^5w TO • 
’Wri TO f^-»rtvtc5 TOi 

TOITO51 TO? cTO 

^WcTO ?lTOt^f5 CTO? fheilTOt *ri< 

TO^ 2, 4) ‘W TOf 5(5 

iTOtci TO TOSW TOteTO 20 CTO 

3C^ «tTO J C5tt«W “^t^l CTOfl 
ail51 lijf TOt* 4Uwii w 2S 4ittTO TO« 
ctototo trowTO »itin 721 
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1978 ] wm cn'tt/<3trw 

Wf« ^ \ «jfl, <B‘1» 'a^. fB'2 «rhl, $-26, 

c^flH apic*R ^c^r^ttcn ^ ’WtaK?, ^tn <iW‘ 

c*r ^ vtn ^ i < 11 ^ ^fs ifipw ciar^fat •t^ 

c^/<alc«R'« vta inf^ap^ ^ t csrot/ (atwcsai «rtif4«rN5 ^ i 1967- 

c^ftcwcsfa *p»R3|r9T vfts <aa m (Wcap 



(stcwai () 

1—^1C«? «PN*f, 2—?l«it‘cm 
1^5^^ fr«rf«(t?j» 5—fi» 


f^pjppt (sat^i wicf, tsat*r®s 

*s^ nts '« 'sisstcjfpa ’*ft^t»ftsii- 

'®t»rW c^ai ’fi?w*rwtc^r i >1^1 

Whf of^l 

cy t w c»a ’rc^n*n ^ric^ i 

1930 »ttc»! Rwt^ '«*Ti H^rN-S^w 
CflC««IW Kl# 

atwi C«lif4! cwl/c<iiwtat^ 

»w ^ <7r«% w cf>m ^ 
irttf ^ ^*faF stc^a (Wfa Of««t 


c^1i«fc®iii ^W!H%«T »rN5fii «r{^ vjj^^ «ipi* 

^288 m 5»^| I 'J£f5 16-2 m 5t^p® 

30 c^ c«ni I ^ 
'swf6r»pjt«! >m «R aftc^ arrest tm 
caitsr ‘irl^'8 <?i6l Flfr?i 

«ICSI KCSf ^1 f^f^ ^Cit, 
1977 artm ^t?rl^i?i cm *^5 

‘iR-7910 srttn «alww^ <ii^l8 ^ ^psptSitst 
wtv C^ ^1 nPn w ^^6 mi|-4288 
^ n^-N (?fR, brR6j a, 
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^ wtcwfl 9rfc^?i ^'o ^ *rt^ tf&i csTt^ 
CS||l «lt!|, 15-1 

JKSf ^ilJ}-4288 u9^ ?iw »rN^fl- 
sp?ic«rji 4^ «rh®f5 nt«^i i?t5ig i 
^■ni» 'il^ «ft^15 5t%if? ^tt!§ ^5^ ^ I 

1972 ^rfc^T cw? 

‘fl, liw,!®-! ^tcs{ «rMi «rr» 

f^f«nft=rt(SJt3i c<^vf cfllr«Fc»ri! 1^ *r>'2i5 

u[^5. oiJi. 481 I 

'srr5rt?t3it®1«it»rN <ik «rN8 

CMC^ f4^lK5lU ^itTO «i), U!pf, f®-l 
’itsf I ^sfinrc-i ‘ill «ft®18 (?rfn «ft^ 

Rc*!M ^ C^Pt fSnu I iiils. <ijii. 4288 

^“^4 wf?ic® (?rpf ofn, 

4B?i Wf ?jc?i I ifpH 'st^psir 

Rf«fi ^*1 Rc*i^ I 

<il|5-‘i)*I-4288, vil-^il^r-t^'l vii^s 

‘fl|5-ii*i-7910 flrh5«f%?r «if® 

’T? »F«T5r IH, ^'TfaCT, 18-19, 25, 22 
25-26 \ vills-ii]*! 4288 c^?l 

‘2{f^ 30 «Pl W *1t'S?n ClK^ I 

ctfc»«i Rf^ij ^>j»c9r 

Titftii c^ fR I c*fet% oiif-fg 

tRfB'8 I 

cvrc^ jr»st?5 ^1 ‘ii^-f5 15 ^"t^, 

*11, «?t»K «rt^ Hww ’t*n 

a.mm I 1967 5itc9i Rr^« 

^ ^rtt5?i ^•tPTtt csfcm opf# 

^ 'wt’iR Rf^twr^ni ^t*cn?i 
v# *rf^ c»rc^ I vipi-f515 c«rc^ «rf®j8 
30 '»(lt (Tjf*| Kf,^ 

c|%?1 <2tf^ 25 -c-^it c4Pt 

30-32 1 


cw ‘i)*r*N «sr<*wfS ^ ftc^r? 

^s\ ‘srjii I 

^ *>f3i'®tRPi5 va irRrNfl 

«fte o^la(\ms\ fN ^ 1 # wf| 

‘sitiRs ^ ^ «ic®! 

'Sin 'S(^C31?[ iiifS lil^ ^9} I 

sF*n3?i Id'S ^ 

*lR5^tH8 >sm'\^ C^t WC^ liil FfiTJ ^5 
^1 'sit^rN, CSTTfil?!, 5|^|, 

«R;5f-t "STf f% (?Ft5r '515PC5} 0)1 jfjin 

15 IS '«is 5fC«f ^UC'F 

(?H1 *ft? I 

'srWiifn w csr<si c^*i '®t?ti»tr^ 
*!tc? 'Sft^l 'srtOT 

’dWsiti^ I c?rtc^«?i?i ^ ^ 31^, 

'srfn ^8 'sjtq-sf cifttr® ^clfTCiin 
C*1^*!R I 

TfuRs'J^ ’ic=q^*rt’ 1 l^n c?^ 

i 2 t«m Sl^tc^ ’ICHT 
C^l C4rt*l C3l^1 C^4f Sfl C*iPSf, 

'5tfl ^'5it*ir!i'iil^csi i 

c^ ^c5? sitstc^ C4 c*ptsr 

»TO eifltw vstr^ CSK^^Cntl 

^rW3itf% I c*j"?i ^RrwRr n?i 0 m sit^ffw 

*il?{ s^Rii 

’®rfc>i I wil c#i ^ odl^fl 

3(t^tniRf ^ (pm c*it^tn 
WKl I Cdt^Ttn TO ^swrfc?i 

■'siW^i 1%« cntwcsin 0 m I 

<£kcwit 1 ^;i c<c*? *{c?i?i * 11 ^ 

’fwj ^ ^nm ^ 

0 m 1 'nil atwc*!?i 
^ «rf»rtn TO 1 <Mm 
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W5C? sfPR ’rt=rNitf% c^c^f ch-^ 

I 

»it«9r Ito wf^ i5t^ 

I ci^ 5tc^ ^ nstcsri 

»rN <2ff% 5Tti^ ^ 

ffW C^ I W¥l 

'« ^fl^T TO 

4tf^ 20 f%C3ft(Srt?i ^ ??Jrrsp^ a »t^-t ^7^^^ 
^ I »itKt!i*t^s cwl atcwsf 

c«rf^ ^9, <ir» <®ff% cj^c?f 9}t?fc?i c^ 

15 20 f^csrt-stt^i liiTs ati:«f5f 10 c<m 

12 I 5ltf^ ^ s^t’ttcsf ft«f ^ 

»rt^, opst?r ^raF is c’Fc^p 15 
c?ftCflFc^ ^ 8 9 f^c^t-srt’i t ^ 5ltf% 

«raj 3itf5?i 30 I 

»rtflr5 c^rWu ’?f4csf, ^ 

srtc’T, Bt^rtcsn TO«? 'srt^ s^tsi, 

^rf^i FhtJT ^ 
cnWrf^ TO^nr «fraF 1f^1 1 orc^ 

Ftc’^?* «8J5 «R *tP51 >Rt^ ^nTi, *rtto 
atFiTl ^ 5niF5tC^ ^ ^ ^ I 

(TTWai 15 c’fc’f 20 f^cs^f 1%'®?r ^8it»rt?i 
f^ ^ 5t?n ’Thf (TR^f ^ I 
v»!C5ra TO 'srtn^tiir 

'»rt^ <^^511 ^ t?c^ 
IR,, ?ti:F5 ^Ttf^ uq^pfS ?rf^ C’JC^ 

^ 10 C«(PF 15 5IW ^ I 

'‘4rt *lt®9i1 ^ eif^ c?^7i 20 %5Ttdlt*r 

5i%l1^5r ’It?! Ft*rt^T %«T TO c^Pr 1 

*ni *r?i ®t¥tf^?i Ft%?i ’itfS 
'aitW'OTO 5^^ 

'(few 1 Pt’ff’T ’It?! 20 f%C3it5rf’l TO ^ 
«lt?iff wm w •tt'Sirl a\v^ 
-.■1 | <y t i ? it ?i ’ftn itp» ’rtes??i 60 c4i:^ 90 

' TO I 


c’ltirhi c^W=sr ^rlaRC*! cwl?i 
TO TO ^f?ii 

(?it^tsi «rtiprei ^ (71 BfWtn 
(2-5 ^) f^frtcsT ^ •!t«?1 I 
c?rtcTO?i (7rt?i *t®i (7it»r to ’nrt’it^ 
cif«ii c»ni 1 wit ‘ij c?iM (?fti wwt 
'srWw ^CSf CTO5 TO 

TO TO 'sit^icTOttw »it?fi wfro 

fIfS:? fwte TO I ’Itfj ’Tfft ifw 

f^rfii’it’1 c?rfc^c9R sf(? «tF!p, I <^ 

C^t^l «rNt?I fw «lt3R«t TO ’ttl^^ 

TO (?f?f I ( *IW^1 0 01 

) «n?rfc>i f^^1«t «rt3R*j cgjf^s^ i 
<7f^/<3i'fW5i wi *twl 50 ^ 
ffrl Wl TO ^tTO ^ Hill 

^ I TO '«7T <?lf*t 

nt'«irt TO^*tc*m TO TOtn to 

HtCT I ?flc® fro fro 

dw ^1wl mV^TH TOT =^TO! ’Tttis 
CT‘57f I TO*f?I ^*lf5«f^ CHstsi 

«ii7ra ^TOc?i fro fTO 
TO fm m t 34'* CTO 36® Wt^f 

TOt?f CTO/CftCWf 7 CTO 10 ITOfl ’ItHT *115 t 
Sftw ^ (7tC5i cHf^ 3R!I (ntC’t I *ttCT»^ 

^15 <il?Ff5 TO *I5tCTl TO CTO «ft*t TOTO1 
^ I TO*m •ifiwtii TO ’’Tin ^ ttcnn 
wfro fro lEK I 

cimtcMVcmm ^ 

I 

#'8^ ^TOwtft omf 

cmcTOK TOf^ TOtm ofcn ^ «sit^NW>1«i 
CTOt fin, nt^nr®tTOW 1181^ TO«P 

nrow 'ntcn * 1 ^ TO mm ^ nt« 

V' ' ' '* 

■flntmTO ic?! w *it^ mN orm 
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f '. 

dcil c?!8i/atc«fc»f!f eti m ^ 

^ I 1051 »rf«! itirt (?fc*t ^ io**f 

^ wfti *tfiit*i n cni? ^ntfi 

•tt'611 It? n I 1952 mttlt 

'stci *if^*i 'e «rfitc5rt w 

’fi I Cl citfe 9‘96 m c^ 

6*81 (1 ’ft&-380 ) CWl/ 

cilc^ 'tt-r ^<11 J5C5f|3T, c#1 tfJt® WT 
% 630 f%C5rf4ftcii 1P5 I 01^ *t1 19631TW 
C1C? ttfti 4 oTI' C^ 'Q 

18*97 «w ^ I cliti ti®R 

846 >i}1 

•fH'^ 1973 ifl C?®1/ 

c^tcm^ «i%f<i 2*8 ^ p<m 37 
^ Cl^m sW'e 9 9pf «Mt* cnpf 16 


w w ‘flt 

1CU «W«I 1^ C#if 576 cwi' 774 
%»rt(5Jtil 3972 Iflir dw cwl/citwwi 
111 fS ‘iPHT IHJWli? CSPTfl ftfl? Ftdl lltKl 
c^ 4tf% WT i*Wii cell 'itc® 

(7H C»tC5 I 1972*t1 dPF 

ci^/c?rte«iwi *#^*1 citfetifis 3‘5 *1^ 
C^1 1TO f^ «}f^ 

I 1972 ltd dltd «lt^ 

Itw WT f|9J 684 t%dtafN cdlci 1977 ltd 
CliM cm ttfei5 889 ^dt'Srtl I ^ ^ 
it^ ci^ w «rfie wsm ntlyto 
»r?iiit^ ®iti iThtcici^/ 

citciR ^ciwcit’fT fm c«fdi '«itfi3f 

’jpnri? «it?r€ ?Fici I 


jrcT’tcis (2ff^ fsrc^si 

JCOTw 1^ fi»w Ji^siewwT « cm m^nw cinw ffi; mm 

mat citwm m \ wtw, it fiwflt 

I «n?;[HPK*ra JTTw ntWi -^nter irw i Hm mmmm mifi wc® m 

I IT ti^w 5JW twT «Rn *nci I wm ^wr 

»a tura miimmm mm irh hots i It®— 

1«I1, 1978 

1^-23, m\ 1t«f^ tl&» ®f5f15t®1‘700 006 
I • ami 55.0660 





« ’SJH C9T=^t?E 

‘sfTCJR PTT^f 5?r ww ^*n-:T sincertsm mi ^rc^ic? ..’ ,s\^ KJTC‘t?r 

^?pf$ 5T^^«i^ c=rs c«R?js ?;fi? si*fT^1 >{50 af^ftfrfj 

?roPRi?j asH 3m «nw i Jfn, smc^rta <5rp!n?r 'srniTm vm 5n«n m*?! 

ta ®ci5E» I i:»R— ? ^3i§i 5f5?pf^C3?i (\) sicjtj t^wnsi sirerns^ i 

'SfWBJ ^cmr—srnisrt?(ffT c?rrM ?i*ht W;«?i spcsjugv?, ^jctRi snt^isls? 

simw srwTCsi—ai»*}T fiicwi i 

«n«fr^c?w STS (c®wc^ ’78 cmi ) iflsr m^ *rc; snsl?? 
c«jc*p^ mi ^ tsm Km \ sf^sjisjK ms '5itc^« 

msT? CTW5ft^*f3n (A cimt I te»iTGF$ic«Rr 5K»«f ®c?w ms 

mcm I zm; zmys^s wsM^ wi msit?!?!! 1630 

I c*Ri?*n»i1?rT incsr ^ncsBi ^m^s «n ’»n>QirM 5ja! i 

yi<fc*fe»w «R?j mnus «o< m tstwpp fw c'sc-m wssym ^ mm 

«TC9Bt «n?Rf ’«rT«?nC8R \ ^ C®?S C^T^I \ 3PT^C»&C5RI C5«^ ^t- 

?^*rr flfiawf m • 1 : 31 ; 5 ?n ^ferrc^ ^«pt smcsifarr to i 

^iTCWff sj^ srw m fJTO'im I m srw m m 1820 t^cwi 

t®t?i 5Bi I 5^3?!? ^nt'TS’PKsra w «'snc’sit^PFra srnOT^^Rn ?fc« vuc^i® 

aww <3 m 1 

«iw cfTd mm mm mm ^ m m mm ‘sm smt^ 

TOitswr m • srw 80 ?R?r ®nwf« «a «rw??Ri mm 'WWm 

«Rm =«*n!«pifs tkfs, mm «??««»§ »«rt¥Ri m mmmm W*iWt 

8 
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51WT35TC9RI ta4F$T ^SPW?^ 4lt?r t#T tfl ^?R ^ fTT*! 5!Tni 

CTOWB (1857-1932) I wm w ^RK'sa wr»K*nOT i mi tear m 

^«?»n«n 4rc?H m. w'TOTrfsit isjvrmm srafra^ 

c4t??? \ 1881 mc^T ^T?rt w 4»cs ^!*^s?rw c»5t®4*jT®T tm pw sirs 

24 w =4?rt:J! i ^ 24 carcf 38 iK?PT m 4> T f i >3 r c g ^ SWH« 

m, arw m, f*i4*H m?r f#rin^ -c^ i T4s»^ ^ m v<m 5i;r*f 
f?5T ^ I 38 4W?t ?®sr mum c^nsTO m toRT ©rtRft 
»rT<fOT w^i ®ft4T«r;^ to *p3C9r t ct ms ^ 

'0 sals' ai^ catP i 1880 jttcst ^srmwtsimr afiTron (tefasa^rr-torp? Pnwai 

’fT^i 1907 3rrc«?T) irrcs arrfsi^ ^t»ts surcarto caiafts sets aar®! astsarra 
sicsi »{?w^a1 a'lSr*!; «iT?a«ans asaesR, m s®i sTiJ^ifasi ^msFn^ i psa sia oj anfa^asH 
®fai3!^9T'25 to I aa »f:?c3R ^ « aarS' ascaRf ‘aa'ca’w -q Stof=aT®r$ 2ra»«w:;t®i 

asiis ainswtcar srTTsrcss c-a-aTS i 'stsc's ppirra 'srfpst aa Sf^aasiRT caicna «n^^Taat 
^ ^TT^CififaaT ca tastoar a-na aaacf aa—<fia asTTfawnaai ^uitSas mmm art^c^ ?Tto 
5C«is I «a^<i 'siT^a ?5Ta«aaas an^fapra >Eflf *Ta^iT m,m «nOTTRT m i ^ 

mm R^c®R, 5!t'5j^ ta» mufftm caiai ^mapn^ c«rca^ m i *rrH>R >m totcsr, 
»rtTP®aia «iita«^a ^ fa? a^ca <« ^mapn^ srR^taa aw (««R'® 

'srafRT I aaw arfcsttaara ■*T^Sr^ wra^saca* tac® ‘asTawf toia ^ra a^raa ajew 
m asaara «fpn i 

1893 3nw ®Tap$ «ijOT aa aicaaam facaa fasjqa^faca assess ■macaR :?? i 4894 
mm ti;fSP5 m fawp® snrTi?>R ceaifat ^-laMTOTa ^atonca iwtc®r fa* 

m arcaaam msm aps «a i «flm^iaramc^a as? tm smOTfaar cwr i 

laasfa?? >anw i W Ta ym sama asrcsR, ^ sn^aa, w sinpafaai nnapn^ aaa aaa t 
?R>(fla 5TmpT feara toa a®u wm, a^a aa i ^ucataara a?^aT«r?!rta to 

(1880) 2WW >s\ >it*aa aan»! ascaa ««a4 sriroiT to ^ \ 

^snac^ toa mm awa f®^ tac¥»ffiaw fatort cm^rnsiw i atoto i 
a;9ft anesa aa to snt^caTcwRc^ ^ssmr caw '35fT 'sia aw wtc«w 

'311:^ smc®ifaai ^nawi^S i amsrtora araa? afa w w ®ca a-na »natote®« 
adwfa ai *maT5T^ ’n'sar \ aa mmm swt m arai^a amt amarfaar cawla m 
wca aa ’Si'eatt^ j ssf® amto 9 a ^ caralta' m anar aw ^mar to i 
arwifaat camla at ^'sar aarcat cst:a aa; a;cfa nwcm ^sra nbft%9{\ caa vea ai ^ »i y4 »Ti :n 
«T«ncaR t 
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a)}fCi|f«in m 911 Cirit«B 1>1 

«im?f fsjfror muf si»rr ^narwr «rmm ?rr<jr5 i s?fT«cif 

WfRto T>W5P! t®si WCl I 

tow ^ I ^stc^ ^ 5}5i?r c«(C«p snarroro 5p?rT o?i»i i cjw?r wc*? 

I smc»if?j^T ^f^qr!^ ^ sic<fT ^tc’Tst ci*c^ srncsi!?nTT 

ASTI Jt;i 1897 yiK«T?i ®f;jT snc^ ?f5f ofc^»gmw i 

*q4'ST ••Rl1?f frO^ ^5! ^4T*T «PT®f f^FT WCt I fifC^W ftR SfR^T*! ill?! I 

1M511 ?pf 5i»nc^ 'snsri'Ti 'sfr«Tm c^k^st “^RiHr Bit«uir 

WC^ ffll’IWJ? t 

20c»t '5i5n«$, 1897 511911 snicetf^isf cmaft^i «n'Qin trial m ®fTC4)n 

sf»ii W «fC5iiifi i;5itfR I Sira ?i5i t«jc?ir?i ij?p ii»n wc?! ?n^ Cik 

-s^Hi BisTKB^ ! wTs ki?; c5tc«( ^n i ^ sna <si3p$i 5{*n 

?l?l I ;i}f$C*F'Q kaiI>llf?F^ 11?I®N'1 ^RIC® <?[C9pl i 1£1?«F ! sptfia ♦IPP^sik 

wnOT^i c?pTC^ sicio -inc®n aqi??! ^ k pro srR;?:^^ 6n«T sjt^rj 

5rjic*ik^ muf te < «re{5 c^i si»n suK^rkir c^natl^ 5« ’«n?i k ^ictfii 

la I si^iia ?«« ffj m mm 

C'otf c^Fiw ac?ic5 I c>i?tffi kk ‘siT’ip^sik ctmTc»fa ^mr 

%c^r ^ :i5i I sim^i!?!^ pnafk at extern mr, m ^icig sniwtaai -^laimi^^, 

sjm -w^sila ctf^iFi cm m mjcm ^mc^ cmi i isita^w 

ta?fi;«f c*F9?c9iii a^k 551 taeffik^s ac^^a sic^a fa^^s aftasif^a sn*nw «iib?’« at 

wtfT^ asai ^ si;;f®k kce i 

?as»^ ^5rw3 JWia ai^ I ?a!W sfir^n *Fiit w ancatana ariaa « ai^as las; 5ij[[:ef 

aai^ cszfi CTw PR ? ®m ctfii <s^ cB«ik mi^ »Ka aw w tccuof amaiW^w » 

laia m 5ca swia ^ai>!?9ik pwrei cicas emm m 4a< ?¥ 

a>ca * i nap ii ^ a^iia aty5i{.<9i!i 5n^(;ai wr; cai^ 5'?w ? caf^atn®! wra^ic*! 

1897 STIC*! twiMca <^1^ sia’a 5?^ * *i*na priwjiw aTroakwi t^jwiaiJSxda ii it 

wi areawa ^ aka? i anaia atrsft i iiwia aaiasiac® i taarcaa 

tfiaja *j^c® 5 Ray n a*<i ?E8T cawk ®p5ica i >8^! aai aa surtPiaa «8i Mi c*ic9r i 

«i!w»r ai®^ I kk arw sfw mia acaa i «akcat ataa yqmm 

ataFfPi 9ICWI a*a \ a jFwa "*wa'Q WRia i ^ ♦la "iSTa aa atfart aci <8cw 

qnuTVTK i»ialjr^ snriiT^ai apww wqma^ 

m 1898 »rw I Wa*c»ic«ja nwidi caNciw^t wiow awTaw vK^mtm m 



4^0 

«?»sirRra arcw wi$ jssm, ®fT?r %-m »Rtwft i ^ (r»m i 

^■K<{ «KWT ^ c»ra ?»T 1898 ?iK9ra «??nt snt^ « 

?j5j c^rmsw, 3nTC«Tt?WT ^irrapn^ sro jjaw jn*[C» c?mw 

vs^ ^ c«inr^ iflCT ^ =5tw f c»ww c«(i?p gsifwipw <JWfW ^ 

^ s mc gt tg ? r T *^T?iT5nl5^ swh »n»mit*«fro i«ct c-nlw i c^r^rw cw ^ 

f^-wi ^HTW?T ( C5!^ fa?^ i?i?®?FjFr «mc^f5TC?wc*« 

jfWffR a5!ca I waicii 5ins?»isT awa «iw^«na «F«t ot»i a5?n:®H i btw cwi 
5^^ SfTCai I 

91PWT « «it®c?r c'WH ^CJ?J ^^*^5 iwc’? sifra 

iiicaR t g>T siTiOTta 'f^r 2^ swH a»*i aro i .®1a 

sirf^ra ^rtcsitsr^ «{;a 2f*fW ^ jfl^;ai2?aT 

*n I ©RT'S t>TC5R m csith^ *H7?rnf ^ M smcsitain 

fs!«na«i ^aTsp^’f^lsT'e «taT =rr:«r i asi ^f'^sirc?? srasalc^ c^pphr 

ffR:»P? l SSBT® 8[FpCSR ?|yi l «6?tfC^ ?R TO ^sw*rW SW, sintSTffWTa a*T?r*l 

«w;jm?T k^ 'f sf t cs aiv^ a<# ^pf:, ^^^cia^TC* t^®arafC5#fi>i, sFCsiar sr§!^ 
^j?i«i; jpRitss? ( ^Tsi^Jila «£i^ fa«ftT3 ’ktotw ^ »fl^wa 

RTsj toWTw ^csF«( as?rc® J^r i ^ew i:?rrcsia £fT«f1tiFma 

ait^i» a®ic»R, SIC® sti»»«(TKnti! sptn^ snic^ifa^ ^«i («WTPnt»toia 

!Tisr BfRBfTRnti?) i asrr«i ajt^cacas ®t?r ^ 5*0 sns?c® r^csr *n 1 

cw rec^ c-sie!» 

sifsi cwc®R, *asiii ^c« ctoot mi ms w smc^ito « t^; 

^*n xitctf tf aa i 'snt? «asis? «fTii^ c^t:»R ^ i ^nara smcwtam «nffra ®fw«na snfa 
afRarnsntsT mi «F§rs ^Rn »f;-*rac«ra s^b jiwtr c^w? i ^imu at!^ U wisn *nw 
ifiBJSR **bt?jbw ^ ottbr:^ (ara atei cvfa ta*? srjTt^ifaaT 5 a f*?) sws wc® awl 
spait^R I «a^ sna aca smcsite »fl9im caw aar enawtcarta swr awr * awi a;-c»w^a swia 
asTSF5 ^Tca ai'erra aw » 

tsi. cwwra simwfaai aw m 1 waia simwtro wwrwi caw aai •rwwKailJ* aww 
aw? aiwR aw ^lca» \ wrs ?wRa acaj ®1w ancwkaia aaw i aaifa® aw wk aial 1 
9 itw mm woa stncwfaar wna i wfe^a wfww kca wcrowr cawf acwa 
fsifaaiwa wCT wataww ajw; facw ww 1 anfw ms im caki #Sf aral msm i 
mm fwk mtqm ima wal^R aw fitawa wr^^ wrtWkcwwa 

fiwa wiwikii t/fwtaa ^ mpi trow 1 190© mm ^)«w1a wr^*wiia> ww mwitm 
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^'#rs sntsr aM ^<nR# < 1 ^ «ii3nwn?r f*ife w[«t ant^iw f'fcan m. c»rafctf?i 

’WTS ^ ^rte TOT W 5¥?Jt9R I WC*f?f c<rc^ 'BTDf^ «rTTOT wr 

^ » PW im 's^ #r Jntgc's siTn:»Tf?wT 59 T 2/1 ms, ^spmr * 1 ;*?*^;^ 

*TO9it?wT ^ 551? t 

art? « TO*n^ff «r,l§c? «fc? *p*f; <3 'IsTtwiot si'iwot 
^ c»H 5UTc»itsmi? ^?i«i !5nt!5fcTOra[ 'sn^cei ?K»r?, aiN ai?wi ^ 

^raVr? 5i^j^ ?T6i^ ^?jsi j 1901 ms\ !6!4swni»a cj?iw®i swi*? 

^ 5®! I 

?>i 1899 Jfnjsr 250 *jc*i? 

^1?;;® 5C3W I tatiT wn*iT^c< «ptc?5ri c^fc^R jit \ 1911 jjt«t 

«2r -^OT fesR I 1911 jttct 5i«si-n?i iH I 1923 »r(c»r fjw;* 

^15121 'SRF; dt-WT^f TO^'iTCsPt ®l^C5#?r I 1926 3TTC2fI 5? ^JT:Kt^ frsf?! 

vjn? ^ I 

?p} fe»!J? i '$!? ik 

CTfjtfjRS^S^ sn^ ^SC?« I ^ 1 ? C51?T TO ai«?n 5I?C!4 9Tl«f‘l?r I C»l^T ^WPl 

‘5T$5® «fsjr fn 5!sncsnK4s?T R.L Stcvcnsion <s i?jmic!s?i c®r«n? ^rcsr 

'gsifn I ^5iWG ‘t^ ^F>w?i5i®;’ ‘t^ ®i?i; ^f ?nf^ 

an^ \ *ncw ^1? ^^l•^ I ta ^ m 

^W3(®i1 ?fTO a««rf'S? a59R ^SC?R, <£m t4s ^T !«fC? Wia'^-w TIISWT 4«C?R i •t^JOTEf^ 

la? *f»rf'S'e fssfs? mpi 1 J 932 arrest "hU toi to i «^<s sreai? f?Bi— 

^ vm I *0??^ siiTc^T TO m, «at «!? I to 
»r$T«r1? WWW, c? TOc«?i <;c^ =tc3t ?^?iT TOf i(;a hrakt*w ?tb 

TOI ^ TOa, TOCm^ StHTO ?K) bm^ 4»C? i 


*48, «ftTO?t^-83iooi 


m* 



^srr 5iK?^ i^c? i '^(fsRJtww vtir^ sii»i ^iK’f 

str;!!^ jgtfcaT’i ?t^mTi:^ c^fr^mw ?rr*rr “TO ««?!< wr 'sipicv ?-?»<T 5 f 

mu 6 nfe^ sn i ^T^rradi ^sicwcis we^ *n?r jh \ 1948 sitcsj t’nff'Bwd 
ait«niT^ ©nw«fm f!s[w=ii 'sjr^p ^cirtfST i 's^fi^ro f5!^5ic«p?ri tjsiHt 

w, u^ srT>j tf:^-|^ srrc^ csk^p 23«TraTi! ?scirt«»i i 

««!?, %'timw?i ^ Rn«rt?rr > 1^*5 ^ ^cMik^r i 

fe’tTa^ ?FT«^'S.Tat^ t^RT law ^ «nif t*?« 'SW »r;ctt^« 

2 fi‘t^*T?f ^5rT5^«f C5I W’^n cw srw ^ fsraRl^ <a^ 

JCGW»5? ^ PIC^ I 

1964 5nt?i ^T®fT«PT? c?i jfC^S'si ^T?! tvm 

C^RfWTT^ STRSf i£|^ ’ CHHI^ *M Vi^ C«OTW5 t <1?^ C^I^T 

W3‘ *i^v5 ?*!, '5rT!i'G =¥c?r«p 5^^ 'm i 

«5«« ^rrc-n 1975-^ wa;?fT?i*t shct 5*h?ra >TO t?i t!s% sjcarfw 
■^1^ w ^srrsRrr etei ^s?ii?r m \ <£5^ ^ i 

iq^ jfRf if»i-^Kf??:?iT w sicqj «T;-t^-»i'?f c#! !^ sn i ui^t 

5!«siT m'Sf^ '3te *5rnR ’laipn J^nst*?®! qc®T i ®nc‘^c»f?r •nl^-’^csra 

^«fT w^ ; ^RiT 9rp$^ sic<fT c^ • ^ ^fspR^i?! f'3Rsrr5^ — 

'BW^ 1974-?i f®c?RC5t cw! C’m ^ »Rj:inir wtpt ‘'iw ^ ^ 

m '»K^ «rTCR I W, CT5WB ’K^ «»TTO W I t^m ’fc^ »K4I tfisp? Iqn?; 

^ wtq* mcs ®Ra ®?t amn c»iw i 

«m:iRi ^5iR;«wf?f ^sncii «fl *m.m ^^^05 tsiarprt^n sw ^?itfc»R i 

cqtR t^KSH fn I m ^ cto ^ mmim ^ k^tiCBR» 

jraqsia pft "sm c»iFf ®ita totfcaw i 

aw wt ^ qsciRfeR arrnRl *9 ta s?ht <i?iVi-Wvi ’waw'J» 

«pn§ sm TO »£iqswft?i siw to ♦raHi mf c«rc<ic«!! w, oRwirw 

T^ «rrw it srujn^ffi pm ^ •tf hus mm srcw <ato-«to ^ POT« t^» 

m vm ®i*’tw mm wm biot »i?q ’ww i »n«»iit»T mm 

mmtm mm m ctoi » ^isqsf-^tOT tew to w»r ^ tow* 

•nwfin *Kw c»w BRw pwijito wm wnw ww m3< ®wr mps mw i wr 
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*md srm aw 400 c'erc®^ p#«r ^nm ^ms *i«3i i fwwl ^ vm* 
fsi^wcaw SIW7 I3tc^^ TOlfeew i ^slpw ^fspR?^ «nc9r <^a#5« 

BfCJTI C’^RRJ'Q *W I ^ SW? STTCl?! ^ > 

'srr?! CT mi§ srm^;!&T wcsr^ sic«n ^ nc^ i 

<£i^R5T *»imT ^CBR I ^kr cw’Wpt nrarara ■*to^ 

«a^ an^^fkfvs'srrcs ^i ^kr if 

vT?5rf*r® z^ ®!*^ ?P?n:9pi w -rnwr^t^sTfr if sirtsiT^ <^1^? ^ k «k?H5 

'SfTC^r C«fi:«P C3T5f;f»T C«pSR 'SSjf^ iSIS 5}e?IT'a k-f: ^Cfll (flk^pefw ®^v£ 

^ t’fciD? I c?w;;feT?( sitwI'^'^s t?7'S?rT CT^tsf 5;;*©T<1 ?iOTi5»r, 

?rr'e?iT?i c 5«$T'Q k i -^rn:'!! !*»i*''nT8i^ ’^r;^ «f^^; ^c?f 

m C*I ^«{T £f5BI ?58T 'Sncsjknm ^ ;fsn«f I 

«fl^ 3w® cfifc^ k®^T^^k^T 'gfsi^c^’Ri wi snei^fc'f?! ^5r[Rc«ffl w <£i^^r 

^ ^ ’iT?ic5i7 ffT t 5p=a?s£ k®r!?1?rT c*r, fi?^f (5 siie siit^ 

^sfspp;^ ^Tw Bf8T ®T*!Tra 'sfPiiTs m, 5i;t^ ^^i?j ?;?c^ >nk pfw fjicofOTsf 

Srl^ OK^ ^sTW, “f^i; ^ l slw STRi^K^ ^smi’l 

>f finis' 5fw/ c«PT^ «n5^®! srcio asr^r 

sm?« 

vc«i ^t«wk t»f^i@?j, csk^^js ^Mjcsi'^, vsm 5nsn?fwrjn 

a??Rs.''cJR sfiffT 45 ^ c*i >i;^3*ic»n« ^r *Rrr m i 
yfim aT^J^cffc? ‘flsiJi af^ra >}«-H w wsKifT 's csihcsii *m 

m, wto aap, w^t mmm w menc^ m, m; 

^ cc® 5T?i Jn, «rw sir;;^ to f^^rw ac^ «rCT i 

« m«ni aksto c»r towki ®t to mwi i ?^4T5*r, 
mn ai®fTm af'sto w 5 ?t-© i wr^cs a7?tc®i sn^i^c^w »{c^ siwinii 

m ^T<WT ®T^i ^TCRi mm 

mvs ijc*? *n« 





I «fi^ w;;Ni?f «t?t snsn?;^ uCtjs 

J7?r I ^Tsmr ffis’*?rtCT c^sr fs?^ «t «nc»} c«r?p i ®nstTOT 

«nwT, ^T5T^H, ■o^,'*i, wsf, c<!»t8*n^, smep^ 

c«iw wm^ <i i 

?nnc>! ©i^-'swi^-^aa ^isi^t s;?®! i 

C*f*T5fI 3 ’IIT^ ’^I5T5| « f;;t55^ I ^ IW^f^C^'O 

^C?f I 

’ JW c<??f®T?i ^siro i 

*r?!fT*qefTir wi ^ >ntafcs i ^ snw c'f«^ ^ 

3i»i?fTt8f®T i^itvf sr^»ifff!PT I a'??® a;sfi ^ JiFreiw i '5»wt« 

prIc® wt SPrVf sttsto i 

®n^ kmw 1950 ^(;»$TC=*tf ^ ?r:TOra«i ^Tsnt*m um ^ 
sw I ^ arpT'wai sft^it si?i^ vn^f i 5®!$ ^sfpifPF ?n®Ri 

♦new cffwf ’fcateffTi? a«{5i?r’bra amri ftfijss « wfss ^ntafitw ^!?»n*rRK:‘W 
«Twnwpw afc?n I w?wT!c spc?itic»R znmm wc^ 

M9 ^ I C^#f WTO TOT t^C^JTT 5W tafP? I 

OTC«I?f eR»TWT?I«f ^-TOTaC*! ^<S ®rT5I?[^ fflECaPT, «a^ I Wt»l1i7 

C5®TO »iwt I *f;?rr«FTC5T ^ITOf-t^TOl *FW ^ WT ?<5 I 

mm TOifer^ sr^'Tfi i 

m ym toito cwr;??Tf^«;« fa[5T wjt i jitow si^^wifw tor 
TOTPJ ?*f5w afT^^i? I afsicsw ®tc«f?r TO? wr "s ^•itspw 

?5TO I 5T>« ^ g;;^ ’(mfyi ^ sw ffltsi, aw « 

»m t «nc^ to-^tito, ^nrnr#, vim^, w t w ht, ^w, Wwr 

I ^ir5;t5i «np? ^:^ «rT^*f?[ 'siwr^n « C5WPI« ^wifOTt w*R* 
jfTTO TO I !P9 «I8; TO?^ » toRT «WK9 #5WrTre 

m?i >!<? ka*f osc^ «« ?s«sri i 

wi?w»wj^ swtii? ar:RT 33 «rTO wi^si •iTfi ?it?l!n tf»|f wwc® 
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sTTfl' 23 «fsi®;?it * »!f*5si?rcs? 14 '5T«f '8 sfOTW 11 r 'Sit errslis 
^'S cai?«f ?Prs;tsi?r 5 ^$ vs^rps 2ic?rr®R 1 

^ mwT 5^;^ i:^ 1 ^rrffiw 'Q fswi:?Rr 

sfT5l?T Tf'srrsT si;ot fR:?rcB? ?j?r5;?sRT 1 t?f®75 ^.T®:t*j 

tf 5 T I ifl-sisf cjf’^npT sRi:;^;?si 1 ^ 5 ;;^ 5 i 5 i;iB§ <3 tf 3 iTC?ra ?oc 5 *545^ 1 

^rwn:*T?i pti:*i ^5i::?[ e?t? 5 snc^Br 5:?r ?rT 1 iqI’ T- i- ^ 

♦tt?IC4C*I 'CTT^^C'® < 1 TC?[, 'ST?r ^5^ ^FC?r tSH^r?! ^T^fJO'Q^ • 4*T«;fsfiK 

5n^‘^Ten?i «nc4«^OT 4"f®i5?j ®f5fr 5 ;® •st^rc^ ?tt 1 ^ 'Sfr^r,^ ^mr 1 

VFC^ 'STT^'QWT «fTC45 I Wi:5=i^ »StT?f^ ^ 5T;f6$ ^ I 

*FcoT fTT^n '«i5n[’Tf 5?r 1 c^W'S ^T^rra i^PNio 

4^rTT?T ^$T*^ I '®;tsf^ 5?r, «fp[ incsi, ?Ttf1i:^' 55 qt'i ^tT3;iPf sqrm 1 

?FJ^^ J?6$ 5?|- I i<}SlfjT 'STR'Q spvs W«IT I:<t 5 I i^K?IT‘^«f?r '^T'TT till; 

c?i?:i^ ^T'eai I 

!i7^^‘^«r?r ^ ^'®;tsr ;qsc?j ^ 4?m, «rT5i;^5;;tsw ten, 

^CT?l ^0!IT*(, ^;t3T?I '5JT5^®1, ^^^3?fT?I ?fSr€T I «fT?rp?f 

■^Tn 4s?(T ^ ?:«fc»i ^mm i si^-sriiTT^ JSf^grrR^, f*fC5^ sensFilir 

5nsjsf1 ^itff I 

>}>$ ^F?ii:^ ^ 4 , <3 2fc?n^?i1?r 

4sc^ ( C5I c^JT m c^R cm^er 2RIT ^CT?p ^5t?r <i'®*isr sns 1 <it“psi?f^:85Ri 

^srr^c^r sirf^c^ ^Tsfsiw “siTcg ht i c^fr; i?i?rr 

sn^ncai' 4 T^c^, ^st sfRi ac?n^ g;«K<n'^c«j?f i c^r srsfits^r ^ '«f3 

«9^" SPSTR I STWTT^ Ir^'TIR ?Ra 

?F?IT ^TR I C^SR^ 2f®nf"?'?( ’fTf SfT^fTCei ^©f 

5TT^^ ^“n^lsR 57;?I '^T-e f?Il?TPTr I *}TC?J ^^^C^TF'^W?! “SRI^ 

5^7 ffR I lUir ‘^?rt?!i:»f<j '^(73157 ' 5 f 7 ?i'e ® 7 @! 1 €i?n?R « 

^;H?( ^i^^jTtf; ?f»t 5 f?ic^ ^trsm *^55 ^ 1 ^ 

w 4st^i? JR I «7Tsi, gfR, ^?r 45 ^^ «n!:!? 1 C4C? fjfc® 1 

'BTC4 ^T?n ?FC5i5 ®WWS7 Wf^ihs 'Q ’*?IT??^?I ^RRB'e 

57:?:5n5T gc^c? 1 c^sif^ ^*57 cj? C’^rr^n '0 ^tw 2fOT«Rl?F ^:r‘ 

mw I OTCsf w*iT BfT9i^^, *nc?i <3 ®ffn^1 ©n^^rra <* 14 *^ to snc^« 

♦fiOT -e ^T!nifR *f 5 i irre, <3 

^«ron'W i:*TP*R 'Q 'fc»f?r tow Fflw '5?m5«t wr ^ 1 

9 



456 mm«{zim 

w 5r«i a:57iR^ '5i*K9r >nf*n?T«f^ cw to *iT w»toto WRm 

c>flt «RTi?T?T t^Pfif; 'mS[’Q STT^fTTO CS*^ ^T i C^Slt^l ’5Wlw CT '&t'*®'f tWI 

'nT-o?rT?i -^fc^r ^W'O 'sr^nt^^TO OT'G^ 5TSi*te^ i 

?17?C?rT‘^«I C*T^ JTT I 'Q ^smz^ ^=4^ ^5*w 

OEI^ 5T?n TO I TOT ^siTWra JTT’ltTW^ *rrf?ps I 

^Sr^fa^^wss *iTC« ?r6§ ^ ?rc?i sro ?fT’«fT'G i »p*n[?i 

c«fc^’« tflwg ^Tc« J?w I yjsifs^ ^ifff fn Tisfm ^®tTn:«Br sjciroq tTO 

®rW 5 J^*T j£l^« SfC^T^ I ■TfY>iWflW?l t 9 ^ ?^?T WTl?fW ?fCai 5 I ETTKI 

ffjfai ^»fTc?T I 

=H 5iC5T^>n:!RT ??i-'i:;pr ?orc 5 i «a?r 7i;i|i^ >i;;w:;;?i-a>^T^‘t i 

jfTsntw^ 'Q ^^[fsc\s i«= 

[ *«n«PT*RT«i*f ^pf^^FT^T z^B c«n::^ 3?n asit?!^ ^«r=TJT ] 

c'w* 


^»r ^t=r, 'irt'6^1‘3 


—gwcsi^ pfflTT TO ^ ^^tri^^-CSl^ f^P I CSIC^ SIC«JT t^TiTOTC^f 

iij3?? ^fi$-!?coT^aSrsn?p wc^ wr to, f<?;T<'CsiW3 

55WJST sf5n 5:?i *iTOi^ fwr^r,*! a^*t to ' i 

'®5TC'p*i «ni^ !:*f(?»f !=^T*5f? ^e 5TO—'^rrfsFTO life ®pto ^3tw*i «i75^ 
ffT^J OTf ?Sf WC^P «ij^ sn^et ^B53T^, ^ >»ft^C«?*T «f7i:«P '5ltS®J«2I TO-Q TO *nfe®T I 
§ce5 i -sk TOn 2fr?r srfesr i cto 2 t«pc9iT|site?i ^st ^sur 

TOTJIT ^TO, 10 fsw *fTOI?P WS^ TOT TO <ll«n^4* 

'it®C5?| ^KTO twc^ I TO'Q 51C<5 li}^ «n*^TCTO >ICJP CTT^t a^Pf I 

?n§TO «r§TTO TOaTc?i »at 'rorci??! la^s^l^c^w #pft «itc«[ i 

i ^1 TO, f^tsPCTO ««t*T iil^*N *wtw 

?lt^ 5?^ s^scfi vQ WO am f|^W5T 

, soft-hail i -nksnj »n:flf—c4fTT«T'f*wi *rf^ ^ C5ir^?i Pf5t4»c^, «rt?j 

’Wr-C^l (ice-splinters' '^tsT «lt'® <;51P^?I W«PCPf I 
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f^WW?r ®^?Ri ftfi^pg £f«ix^ *fix?ii?p '$f^ «TO!7 6-7 fsp,?*! -<ij3 'bjTw f^aeryiir, 
( —20^C ) ^ «?!< ^PT^TJf 2 t4sfsi.'«fl?l C#r $aER51f, 



fsaj-l S(5rf^4S 'Q ’S'Tt^^' ffl'dIiJI : ”41=? CWf 

>l^?I ^65^1 ^f^<!l!-ir''^i®1 

?i4i:5 i jf*fT*i 1000 i 

?5fC^ CJTC^ CsWIC^lt-^ ^4^I?r t ^<4^ ^Cz> eff^i^T, SffaTO 

»r^?i; wm 20 Wi?Td 3 ^ 3 ^^ cs-i^ 3 20-30 3 !^ %m 3?c5 1 

^WaRTT «fl#T 55S[ ^4=^5 CS(l«l5f 'O <lf«tl'5I^ CSR5;?[C?[5 

5ic*n ^ csn:^ ^gfsi ■'Sf'ijcsra wir; « 5 K*tt ttl^i^ 10 

100 pint$ sii:«nr 1 <5^1 ®}?[^?i csiw3 fwc*ia ^T?r^?r «pc^ 

®:;^C5i wcsi 'snc^f f^T^i ^fif5?[ (lightning spark), ^ric^ ‘^^nr-a ’1 

sff'sfi# ^^Cv5?j jfcsf ww 20 c«tc^ 30 v£l^“5stTW I ^t*r*n 

^<?ws§ ^st^a^nc^ sntiT *fti^w 20,000 '5nT!*awBi ia?t ^vst 

aw 25000“K i 

«lir€ —i£i4s?^ ?4»t;;T^^1' «rT^tc*{ 55®t, *pc»r INcw 

f*fC^ ^’VRT-'S’W, 

a7?T<p-»R^ a^*«, ais 'sw *n*itwi*i 

aw 1 51 ^ anrc'fw^i awa 

«W?W 5^J5f«f^4W «a^ a^ I 

^ (fnflT^w ai#»^ <FRJt®i aic^l?) «ti1«i'6' 

^ ^ ST® ‘^ws ’Ric^ «nw t ^ at9wr 
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^57^^ cw «j®i:;?i sn^trj (Sot wm sr^ fesnfSsT 

<if?TJR ?K?f I isk' d\m ^ms «rm6^ ^ siwt CT’^ t®t?i ^ 

’itaw |C^4 t <3 «HT^iT I ^S7^i75W;!5 Wm^ ^ «fTC=? ^5^“ 

a» tifc=?, ^ csiwa fffc^ 5#rc€ <!rTc^ «£i^?$ *{ifnH-a^fT5 i ^RTSR-spn^c’f 

<c»T (point-discharge current) i ^«F 7 P»f 

c«n:^ wwit twc^p «nt^ «sit^ m; ^s^t-spn? i 
«iT=^c*^ ?^;;i^tsj«r cTO^f^i (cloud-base)« 

S7;W i^, 5n?rT f^rcs^t ^T?r;c^ c’ff'Stste 

30,000 'SE^^T'G c^tW I 'sig vsfs^-c^a ?tTintg*t '®t*i; 

'sns^t yi;t«§?r mm ctvts;;!?! i:«rc=f te >CH ^ i ‘fl^ 

csic’sra fsTKi??*! ‘^<r ggigg «rn:g^ 

<K«rrag5 '^j^^sRT? i «?®<agT5 *tK;'^ >*n'«i;-a»tT«n? 

«nw fJtiR fcicgs I <£i^ ^sV^-cst^tgs 'm *rra ‘^rstgs «n’ (stepped leader 

stroke), stwa i 

m WTC*f fg^f^TM;5rcsi?f «rrfg^"Tg ata^T?*! 

yfcst «ncg^ fgwf;;^«f-3gT?®ftJr5 tRTiH-agr^, 

si^in '5P5j«f"irm5 a;T«rg®Ni snt^ ?nte ^fc^n 

(£jta ?fT'G5T I TO *Rmi7-2RT??isi;;c5:g egn^r «a^t6 ^?r£g®t*iV 
«£igst$ «ig9nsi*l WBt 57!:!f it^ 

a«if cgw acgi^i lUgs ar*^ ?«pc; <nen^ 1 

ff;;^ ^$t^-C3Ti:^g froesp gsn m f^sipt-^itiifT;*! « soi’wt’P 1 

*f;^ «f^-csTC^ tsnpR>5t57 a!5ri»i aT?f «iigst$ ?o 

ta snw tsN mm a;t«fg1c^ m^tm 1 ^ >t«=fiT^ei?5 

cs# ^9tii7?t sn«n mm 50 fs#[?r a?i^« aicg 1 
rm 'sTsw* CTFT *t;n?R-agTK?j *i:5;;c«'$ STsigs- 

csKvig «is!Tsnc9f «ag5<TTf^ <if*ri'f? cstt *}!TO"2TO^r gr® fror to 

CTw ^c^ a;t«f!Tlc'5 appf 1 ato® Wt app «fn?tJ, 

«TC»rg tgtf;Tt-;^T5i^ {T?fiT;j«.-toT?r 5si«T-a«f) '5f^c»ra te 

tm a:t«(5flcc at;g*f 1 «£iI®tw ctsi cjk^ i:«m m to 

tfigs&T OT wra sre tg*f;;j«."snvi*hi snjj to »flt acw 

«<Ti?i5 wc59?j is^ ‘pf#5 ^srspi b:;^, af® aw 30,000 ?<p. fsr, 

'«i<T«, 'ssrtcsfiii aw <if“t ®TC^ i ^srnwi sttItsT 
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'fV c5TW*nOTT pf OT^fc^ nr^, mm ^ 

mm I ^ to siiim ^m’PTW t^pfj -^wfk ^rjir 

=??im ^vfc^ to «nc^ 

torror csi^ ^ ^^m mm ^ 

(return stroke) m ‘2f«fTJT*sii’ (main stroke) i 

^F’SfCJn ^«fpn 2f*nJT-RT-(ij?i ^a^C'w afe^i ciic^^ iic?3T c'l te^T?t -w c^ 

55TC^ «rK^ ; 5pc«?i Sf«fR-«n’5 ^f«^-2I<7T^ 

«tV ^ srs-RT^ a^to ^ i ^^Rjccijg 

??f ‘fl^ *f?ii:«Rr I 

<arntoTirt--Pi ™ sito, 'imX sr^f^ 

?WT <lT?f, w 3[^ ^ ‘'%157«JH4’ (lightning conductor 

RT lightning arrester) i WT?? 'Sim'a -ic^, to 

?<w;[i<?^?t*f c^ts? ;?T sn^csi atR'^i <r;?i i 

"^Tc^T Wt«i ^jm a^tcsi^ «pc54fi) ?<i^g-ij at* «f;t«6 c?'Qs?t 

2fc?rT®fiT I s^^j jp^n tf^^?f > ik ^] ’ ae-^Tl 

Ri I ^cm to ^C8§ sic?i?t mf'ic* aiJOTi 

to T<ito>s;7c^ ^ci[?i =mm ^<1^ >pmmT c<m i <T^T5}*Rto 

«R 5t5Tto«{" »f^C?T, W^ifTW ^TS[ ^T *T5 «nc^. C^^IW ^F' f^T^I erTiJ-nR ^'etffl^ ‘^-'sikto 
^to«f ^ W I 

3?afafi^tl1-« «mT» «^-\—a^iTf} titKw— 
(w) W'?J —m *Tvtl <f ; 

C^PH ^t*n«f?n f^sr 1 fT"'5^,l9TC^ W ^ tf-® 

(elevation rod) i pf'®9T;;to ^fTC^s ^t?t ?fT«;?[, ^iti 

2 Ts^jt Brt®tc'» c-tf-i I CT’hiT^t^i ai c^ ’itcsf 

»l*^ 223 ffPf ( 61 ); Tl^ m ( -i^^l ^-^141)1 

ff^'1 ("‘t^f’l^^tpr (?f?ii isjtti r.if'^fetfl fjfc^ ; c^Wc-nt 

f^^5r5«f»r ^ '*tT?t c“!’? ^ c^®7i car^itpr < 211 ?! «}f% 

C'*tt«i CT?it^ *tc«r ’ftti^ fto ^aR tto Rf5f=p-^tf^5pi '-issrf^tc^ «it'i w:tm i 75® «(’sp^•^c»rir 
to?i, ^■sw, ^^*rf’fij -si'ff^ '«i«pi:@r ^ 

^?tf5^ I 

c^ c^rtwtfi ()'jjaito ■ »Pv^jl 

106 ( -IWSI 2->) I spst^tof w^ 81 22'2 ) i 'SttJPS 

?iifi?5f (’ft§^> W?lti> ) '499!t^'ht-~’tt?t^ Tt3l 9 ffsf I ?,t^ 2 5)1 
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'TWfj^tafRT CISTST^ ^ ^STSTRT SfCHTSR I TO!;?!! 

5n:?i^j5 ifR>fsi;;c5 wror «Tt'9 ^Bnwr i wi ^5TC»n ?«ffT 

(’«r) ^ ^1 'm ^ 

iH^ to TOf;^5T?i Tjcsf 3^ !5i<T?r to 'sn^^TPn 

?nc^ m^TT'e ^ >!;?«(? ^ ^ c^srfq 9n to snto* jnfsinT ^trt 

^ I ewT^ m ^ to into ®rRT toT« acm^sfl?r 

^ I ^sTsrra c^ff 6 ^-to, mm c^cn 20-25 

mo^'Q ^ i to cefc^po ^ 

25*1 1 

- (<f) (;»T‘«1 ^1 'sfirt?! c»it^ I'tt® i^i ^ 

^$TGRi ncsf ^ «a^ um tor 'snsto csnt^rs ^i^s?P2;tn 

«rr5?r ST’Pto ^ ^ ^opp totrsft wn 3=i?i^?(w *rr5^ '*1%^ 

wr2 ^ I -^igtoBj^p I 

‘<TtoTJ[^’f;f5T toR 51^^13 ncpf *i«rr?Tw acsTsfi?; ^«iT?f 

=«iTO to*?! ^ I cm*! 10 'Q^-m srwj m^PT ac5rm 1 

—TO c=m ®to® ^@toi?iip ^-nc?! -nc?, to 

'STIC*!!?!?!’ *K5! «r®9!;^5ra >!:H «RT5I^ 'Sto I «a^ Pi*\5fri:to 

WC^ CSICSRI fffl*P 59V^ «fTC=P to;^«l-2RT*[«fto ips^2;f5t 1 to^ WC>5B! 

's;;!*! c^r ^itor*! ^$to nt's^ «nc^, ^sto-m^T ®t?i nrsnm^ twto «p?ic^ ^ \ 
iflip^ tosm msr tot^ unm m —'st^gW'SiT?! w m 

<TtoT^ ipw *r:^ sitor-^mtomcmi pif-i m « tot?! cw^it m?r, ^itoic*!?! 
«toa*rK pwa 20 2 f*ito ’Pac® *nir ‘Si’pf^ ^slwrsf-w*^ ^ ctw sn? 240 sr^, 

12 to 1 ^ #f 'sl^ aTc«?i m iOOiM^ c«!t»i, ^ ^9!« otot?i 20 
f9p5T ^sto a*!to ?R!c^ >m c?rc^ ^*! ^TS'e pil*! I tog '?!!?!^'5 ti:*ri to, mm toc?i 
'Sto 2!*Wi?T?; ©Fcm CTO ^C^-T i?T i ’ISJCI! C5W 'Q TOCS?! 

WO ^eB 5^ *ic«T iist*i'*n ^ = 51 ?! 1 

*n5 >!w;f ^misl-nrssw:?^?! sn*ncs! to;?^ “siitol?! siitfj ac<*! ^pc^, «nm®£!T^ c:to 

^ m I 

♦!!?!m^« mx vm !m'f;««T«f-am5 5®na ^ t*?Wi! 's;?*! «i»9c®!?! ®!^a»!to 
i^'Off! p»*w 5C9i, ^4T‘9C5! t?R;3««-i#TO ®ntoT^ •w »i® cw^to' 
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CSIW5 ^stri ^ ifot ut^sn »nTO?r 

^ f’RT 3rc»*WE I 

^ ^SIsrST^tW »lW *rc?I ten to ifpisf? “I»f 

¥3T TO '5:;tsjs? sr;^?f ^ Sis^ro swr, ^ s!C*rr w f?PR 

•p?? "ST?! ISJ??P TOT5 «nt:^ »6SWl I 

TO TO SITS TO ^ ffl I ^ «t?f *RK«ra CTO 

to?T nrS-^TfTsi c^pw TO«n^?T-^^ to^ csic^rt f^ilm c«fc^ 

CTO ?5‘5pet-i»t9^ (protective coneH?i w'TO Tfea to ; 

^ TOf C<fC^ ^ TO C‘^'8. CSfCi^ TO C«fC^ fiT5t% fw TO65’ 

^ ^ I ^iTj ®rT?r5?T «j-i?,-wt ^'GWf acjrrsR 

TO5 TO ^5^ ^ef-Kfss^ SfC^fr m^ / 

»i!f?t ( c^it^ «ft® 2100 c?PTf^ sf^sr ^ 5(X) c^if^ ) 
TO 2rT??Ps ^ f*tTO s?75tV* ^ZS TO ?P:?RF*«f^ 

sn^ffT-c>ic?p*^*5wc?rar5ic*i7‘5=i^to to:;?? c^h^pI^iwI c^^Kcs® t©fe m%. \ 



fe-2—TO ^7<t1jl J 'iU’^tcsf CT ^ 

^1 ^ ^1 ^CSe i 

W\Z[ *lt?I?ftll^ TO'T-!^ sfl *<1^". ^ 

vs?p;^f5^ ^ ^?,?:»t '®?'Kt^ ^c?? ^ 1 ^ ’rp®*'^’Tt'^ 

?K?Pf TO^ SIS'® t?[C’^!IC*R? '*1^3Pt5: SRnf?r* ^ I <3^ 5tsW ^ ^ STC^ 

C5I ^ 'et \ m 

^BTO (thunder) ^T ‘csispsp^r’ i ^rgros c^ flsi; f(si: ^ ^ “ptf *i?its wnt TO, 
®T ^ tmsir ^ »K;t$ TO wc^ »PH 
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mm « ftww 


1 


jm !FiPf tflCT w 'Brj5T3 a^9r m ^; twilir® ^ 

T^rtr^i -55ic^ srM?f s^fi c«ps »pif 'sjf® 5ww?f <i«i*i'iw 

»ra m carera «fiw cffi w sfw ^ i ctw?i 

ai;H^ sit'S^t;® 5!;;^l'«fw ’Pi’i'? 'sn^mc^?} ws .a^ tf3C‘t?r !!i«f;;j«,w^ ^ 

^-5pr-^< a-itf a^c:- ‘'ikswt *im i ml >n^ ^'.♦lEr ^ w ‘*fT»i?i:;f 5W-^f csfc=ip i 
^^TTi;^^^^ 5iTTO®f«s nu sn|st wft 

«fm?i, “r-'fr Ss5f 'si‘f5»j snlfff w^^cs'G t?njn ^riw i 'Q ^is^nw?! si^rppsl 

w fff-jpj <[.^ ii»f^ c^fc^ f=^;;T^-5sic^ <T;g? fjw"? ^ i c5?i:*Rr® 

1090 f$ (C 5 i#[si:;fe I srrlsf, sff.: 5 arlsT) 1 s«t m. 

i:5it:«f err^M c’w*®?) snc->f ftfT’Fsrrsf, 1,2,3,4'‘* 

liTTftf I mlsriw 35 i:5fT«fi?r <>i?f a«fa<isnit wi^n ew 1 5?:^ 

35 — 5 = 7 sjTl^ tf 7 ?i = 5 iM w ®«fT ' 5 r«(‘‘T«. 1 

t^5f^Ti-5sjc<Pi 5 srrictfra wl*f ?c?5t, ml ^<»itc?i m^1§ 

ww ^,75 S5i 5^;^ me?! I 

«>arf^f'® c«tc^ *it!!j»jri('5i~^ 'snf^n?!. kc»R ?roi w yps 

CSflsi^I ^Jij?[ $B5il W4, '?lief1 ^rsqf ^ TO SI!:*IT'Q “^TW I 

3 n%f%« *{CBr JTt>]:c^ ^i^flt*^t'4 mr’’?'®, 

C'*tC<F 'SlfSp-l < 2 r?f^ 

afC«;<F{5t<P ‘^ItI^’ ^1 ‘^f (stroke ) '^^il fffi 1 





'?fW5Titq 'arlr»Ttir stigt? 

^ *® *^75^ t^Twr; I iflcsRT CTfflf ?roj iwr—siro 'sts ofl^ i 

^Isp? ^TP? c?! ^ ctfw^ i '»i^*^t' 3 e«t c?fw ^ 

^T?r 5wn ^'4W<i *ic*a ta i »!;«$ b?^ 'st^ rw 

W5RR I 

a®RR I ^cf fTPErR«*f f<swg 

a#5?l TRil*Ot«RI f«fW 8WRR afff?? 5f»aRr 5F?fC'5 air?I RT ^TKR a«fRI? 

fRC**wsTW tR'S^Vr i *5??} cr &3fR ®rrc?p f?n?nwrw a'citR^ 
^T5BT —^c*n I 

Rt*f<3 R?;; strIcrr asfRCR ®rR:sTT?f a^sH asn?«p$ '$?r;j ^nsnw-g 'sto^tbstt 

rT^itw ?iw a?*(*k;*f?i sii*fT^ ^«f, ^ '5i»*j^si’<5r1 wi^c^ jg^ fR’or 

“fFarSTR; ’TCWr 253105 R*®?p®S ^ CBTR CfieffR STIR^tr^r ffO 'S^dT R5 I 'SW 

la^T’Q 5^57 aT«ll0!?I SJC<n '5ITC®n(?P aSFRR feRTOI <1^^ ?PfT?[ «I$R7 ?^*t*l 

<w^i:5 <gi5RBi sjTff a^ppFBil ar'^flom wW wtrt ®i®^8at'B' RT<r «»??? 
asHR^if?! ^ffiw'i?! I 9r5 n‘8T*n ^?i ui^ s^str '5n:»pp 

erTRi cnci[ 5fcwc CR^ ^ m c«n:^ cms to ^ irw ai'esi to Ir i 

SBROT «nc»n?i tmm ct 'sn^c^^ to srit Rt^'s «wiTa¥ 
CTOTR (1926), <5rrwc*p !^‘wsto w « ^t?i snw 

R^sriR TOTO ^RT TOft ?«tR 5i:»iR RTt^'R a^-t?I®TR^ ^ ^ ^R3n«1 
sfTCR #RBrr$T ?TOtR»f7T»TW a^1'R?CSl'7R^“^R«f; ^«fnaRs 'SIWT^ CRItR^I «n5?ICR 

'5nc?rTt«Tq5 am aV)tR^ 555 i"r ^srreRT-Bgf’iiBi '52*ijTa*F 

(JTOT*^ >^TRfaT ^RH l al5»f R25OT at'Sf^^ 

'sntSTlCT tRRBW «IT<I^RB5 R^RTRPF I '$t?l RC^ ^FR 15t$ CT^i’Nr 60 
^«KR?l W’SST ar«ll0RI SBfRtR^J ^ ^5Tf<l fRTOR \ 

^ TO«n R^RTR a;f«Pi1?f crt§ 8600 m^m t^tw aTalro Rc*n aw 
2500 a«nt^ 'TOrtlTT fRPW WnOB ®TTO ST^RCRW fRTO2? f5RTW TO5BI WI « 

«nc»rBr «r?5icR?i wt ^sncBrrsRr ^rjto cacBi »wiR^8t a«icR «nc»ntfRi rrr?s m 
mm fRt^ Zf^ « a?*ilTO swRRCjf wa i 

m wm mwia f*p wpw^ inm ai^^OtRa «rr 

aftnn aa, ina r??; ta»iH5 ? fipf^ '»t r«^ rcwiw m 

IQ 



464 «itw ^ I 3ivii >5^, »it<tTi 

*mT*f mi sj;*?; ?n ?c3>i tsirc^mr -m iTf-il ^ OT«fT mje. 

snc-n ^iT¥ «Tt?a >sf« ^ ^1a '®nwfl 

acinsR STO, ^ «fTC‘«i ^srofa sfoner*! 

'$9tJn*i;®tWK?i w?*f «rTOTfT?i 'sIsst i '3?ca sitcs^h Nsasf-^irsi^^ 'fral mcsnu a®i4 
aT«(C'® ? <fj tww *?i;sir f<p?; ^ri wot'Q c'f’^rr iM^ tii«p 

*flic«f?r ms »c*tJ*rR 'sttcstri to c^fwf ^stt 

^ ^srcJTiis csiti*f t 

^c®na m cnc? 'a'ra 1 

c*w iflm 'wrra W's (M's?? aT«*il!:*Ri p^cir 24 to 

CTO 5TO 9 51*^ 55n^?r cwr c^ cro 1 ^ cs5f»t) 

'5i?*mw %% CT »^«ii <T I'TO*!; ‘‘W^tc^s (^"tflfavs m 

^Tc«fg tm^ ® SBRjf 4 Tw?[ ^npia-^^rre^rej® f^?i®B«i to 1 ^ 

a^fTTO^ aralctm cto^ war ^trt a^?? ^ wc^ a;anaa jit 

<a^ «nw? ® •wsT N:»iwrc:? ar^ jujk c^w asfc^g sfcm ^TaT 

<5nc9T7?i ?!??i»2rc«Ri 5C5T 3isi^'5rrcsTr-^Ji^c?r?( cto 

ataa^'p?^ <ii4n ai^T pm srr 1 «toc^ w c«fc^ aTC?f ‘^sncam spsr- 

sc;^ JTai' ^ refractary phase 1 a^?^a ^ troi 'snesrra a^ripj srsne^m a?^ 
^arfwTs TO® ^sTT ifljp JTTarp® wW «Tca aialcirii aT?rta^75la 

^5151 ,ij?p ata^^'fT im im ®HT 'STTWH STSTCJI ai^ 

t«TC^ area at, ^rr ai^i; ^ sr®i^ a;;® 1 ^Jiaa^r «sj^ war c<a t!c?r 

5^11? a?r TO a 5 st^ 'wn to 'srrea to ^ fffca?r ?mi^ 

'm.mi STSTST sg5 trar’?! caa ^ ia^« ai^mm 'sttcstri to ^'wlfa^' ^®aTsi assm tro 

'snea TTctm ar^r^^r;^ TO'^^aica 1 a:j^?iT< »a«^ war arcsi f^icaa sjpgc^ aro^mt 
aialwa aro fsiPTwrca ^Rsasa ^fm ^ap?! 'srum^ t*R 'sna csn$ 1 

«fia^? «P5T^^s^ i£i#T aa arora to stito: arm ca caT$?w^<ia ia?r spstj! 
a^ aialpt?! w<e^ U aca«i ^ a»a;< aa ^?!a*p 'stipt tec«a ^waa 

«TOn^ I ■*:% TO ^TOTT^ Tjmfai® ara^im f<sa wca aiw - 

(1) st;ai taisfas® aai^^is::^!, (2) cata ^ttottjp fa?ite aas^j?;!?!, mK 

(3) ^;csrrvfHJpT?!l 'shc^tt^ Mars a^»^BT 1 aaca «naT to: aaa to?! aralc*??! 
«5ia*Ta ^»TOiJir tairtar® aa^t^'-»t)?r swm 1 «ii^ «f^K«i?r araTin 'snesro srsr-sjc^ 
a®jwiw TO ca? ^im asRPm tanasca, «w^ ^ 5®to aca aesr gew 

^msH WT® aiTO aiw aro caa TO cac^r ajM a^roa a^si; tot 



a «t f iiisir «if4H i« «t ^tsf 46^ 

‘ofid W I 'em twrc-n^f w «ni:«r^ -s^m 

aiag 55^, ^ j£,?is I ?wrc^ 

nr^rtw^ wc**i 'srrc^»?T ?n^; toi ^rcorra t*Ts»0[«i csic?i scet 'sc-? •^,t<i'^;;fa'oTC2t •t? 

«rr^^»iwiw stir's'sjjh ^icsF '®rn;siK^» c'nt*W5TW wc*f?i 

‘^fi'^iTin ^^5j5f ^ 'STCW a^-icjw fe>ni?r i <al: «t5ic®w 

^iTSTTwa c*rc*Ri^ i ot •sj'r wfc?n sjcffc?. *Ti?i*n ^tc? 

psr ^ ^sncsiH &Tcvi% gT5(-<!»iK^ cuTci^^ “r^snc^ •ci^-a ^ •?] 

'STwa n?fhpim?i «itff ®ni:sn=T t^?>5«T-'r(;sf^i 'r<R;»r^ mw; *5[^ ^">1 

•wsia w«fi ^TR I ^ei‘'i<t srftiC' 'i4*t^r ®iw^ 

*T]a1^<t;'Ql?) w.5iK<r' ww »4514 t <i 'Sitwic' 1> 'i.K't^ ^»?;c«nw 

WR i C3i^C?W]^ olCMCf ‘'5l*f,WTfR^>l<ft «fTC5tl^ t»15f*G<P ^NJT 

Pr'<sn ^1115 i lii^ *}c«r‘T ]a(^ 5r,ivRi i 

^!TOT m ?fC*4^5 si;c^5i;t^ <S\m Hltafi? ik~«'I, ^fC<m?f t?i^ei'«f CSfCi? gs^i^ 
W®^ sn;«f3 i£)i, C®TO®W M?T ? si^vf’Q (fit ^>^<1 <il W «IW,T55if?r>ji'$<; 

^FTai^^c^R wci)—’ll’«I'kt^^^ e '£i?j >isf >ilw gfifVa^p ^^C“i 

tsi^ ’JH tR'iSiT ^gct? I 

gisRW ^nc&iR *j t*o, -H t»?f i<‘iw w#b5 <\‘A c<k^ jqtii% 

■sm^iVt?! cwt? mt ^i*^f CTw ^iw?i '^'R^ i 'i>!f'£ >t*5ii?'j ac“4^ 

m\^ OTifffiJ «1<i >i55c*ii^'t^ w m um \ 

SIC® «fi^ nm gftaRi iwi f^rsi'S® mm j?«i “^‘w’ ( <\ «>i, hi fiissj;® 

m t«rr.«R fiik??! sK c«ic<5) i ®1 <t •sjjIh'vw «rc?i«T ®iic^t <i <ic<F!j>^« 

»«??( ?pc^ sff4!c>^'i i£w- ‘nf-TORi^i *nc^ <f5TT as Xii^C'Ksfrr^'nfi’ 

(hypothalamus) i «at sn^’n^mdTsipi 'si^i «iRl-^Rr^1?r 

^sFB«Q»Rn^*t t^;^T?i1 sff*5c<p 1 =5pcg i^csi'R ?srs^5c«i i mf\ 

n??ic»«R w*v. ^^]•!f\ ^sfc-is 5fTc® '*i;;anef; ^r ^e^-sirtR 'a 

gNsiJt^lir ^ I cw ’^tc®? ^i??iTa 

s^^c*^ 5ii:*fi iiicsT c'^rteicB^ c?i^ wl’fcir c®T®n?r 

<t®'tC'*F 21^ ®IC*Bt C'^tc^ fnCW gf^Ci^ t*^?f*S«l ^c< I 

'^5115!? ra »£i6t 'snsTTC'f?! ’?TC5 c*i st^sr 

t»?iRCT Bsi7c®?n f^?rr^ ®;tsr^ “sitsw ^c?i ecws i ^siFi ®c*^ c^*!^ 
wiiflsi® fsm i^^»t yn^rr mM m m ^ #*i i 
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f?f»n«T t£ik Ww t«it«J5r robnt»if miwnr i 

Mecfiiy pr fwi ^ipi m ?»! «itc®n, ^sna^r e §v®t i ssff^ 

«8^ »T^ ^«??iw?r sic<(T c«fpf Ito-ptl^r *fr’*ftflT w mm^ swrpw 

tii?wT ’ip'f^ra^'sipf 2f*nW'5 I <a| Irsw 

W^'ptw 5?^ ’fT'^lIm PTO^ <5I§$ ? SIWfS '$T?I«. ’TOefft 

PBbrrfdT^ arc^ ?^«{«$ ’f^-!^®T?!79f«( i 


C»l\c»W^*Jt?l l^^* 


f^’t, fwfsT ^C5I«? (’Tl^ns?), 019 


1972 »rn:sT ^ ^ «fl5F 5 i1»f5 

*rR fsw^w lOTE I ^T?[«I *UTI^ tflt«RTC?l^ «rrm*fT <BIt«RI I WIT, 

c^tswTsr, t®cef®f «?r®rp?1 c«{p? »^«J5 t!5i^ 5 *ncsRi »ic®»f ^iwr 

I *itw« i«ipp sn?f ^cBf 5nta ^n?? 5wi*rra w «n5iK*f?i ^ncs 

^ ^ sRj'sniH sTTJn 8f5?9fs cw ^ sm$Ta^ ac^ 

ER»i 9i;a ^ ^ ?n^5jc?Bi fsTsaTJita i?¥^^'e 5ie? i 

^ 5Tffn«n?i «R?o a5?5T<5 ^n^tn'Ni w%rt?i<5i jriw m tsmx. \ aw 

5N sn^i 20 40 < 310 $ sr$T fwrrSTw?! srwr «npp 1 

w ^ «nT^*h;® csfT^ *1?® « ^Ti$T?fta «rri ^ars 1 Trai wt»r 5 jto 

/ 

vsi^F^ 40 t^pcsnfs;^ nsfn piW wps aipi srr cwn *rn^?i1?t »i?® m 5S® «nf ^ a?ww 
'snt?* mm ac?n^JT ^ 1 •^wratfa w&ra ^ c»Pff-'3iTTf^<? ^T^ral-a 

I «nwspT^ sn§^-W5ipm?i, nt<9 a#5 ^iwra 

PIWT ^ITCt^ I «£|^ 3f!l ^ tflS^ «RIC*BI s?JT^T1l1?I WRI CW*IC^ '•KM '5IRIT5ST 

^ mK *51*1*1® WT® m I 

* 

wi t^CTW «rj«Bn caam **^ 31 !®'^ ««v * b i ! *i w^ 

I «{91T 5 ^ sitiT® sTITW I <il'»p? 'sniSHtl Oft *WOT*I tr^-ifl®s§t 

‘*f«n;»f *®ritiTOT w 1 

3>n*ttw *r® <iB(« vbV®M (fetwtSte) ««*r tow nwrot 
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m «fTw i tps 

*tTC« I m « CT»rt jfwsi 'O w «w?w 



SU=^5T?J tm «TT tC5JC#;T61T^C$<J W<3?l ^ I (£1^ 

^ ?m6T5rt?i Jn^i JitPis-Ls^ i ?pr <9>p$t «nT$T?i1?r <FT^i‘'a«n^ cw srr^ < 

t»i9iwBr-1yw5T?r ’Bnon'srls-^TWifsJT \ tU'^iR.j fsisr^r? « 

SIPII^TW JjW^SlSTl^ fesTC^f W'G^ ^ I 

£w!*r^ ‘^}% ‘9«p^ fftw fjfsiww 'srt^^ 

kOTc^i t^isreT? s!<iT ^?i mf aTC*** ^Tcsita< ?i;;« k.m 

erwi ««?R t^?f si;;® i tsiersTa« 

«nc?r[?®5=i ^wraw ^t«n® o ^Tc^ira si'vs ^t55«i ^?ic5 i « '&iic?nts!f art® 

w 'STw f^ifaw SS5 ®T to m I 

Ag -► Ag + e‘ 

(fsfSmra (Sl^f ^’Tel^'l) 

2Ag-+*12 + 20 2Agl 

^stoTW <m m 0*6 i «fni?[?i1?i 

«nT^®?n;*i ^ «nOT®i^ 5ii « 

tiww «RtMTD5 ilCS! «WI ^ spKKS 

4R 4i1^ I tosBi '®nran®to?i si«u to to^Ri ^t*wc*w 

( rate of diffusion ) ^^Tt?r$T?i ^ swcscr^m^ i wh4 g?$+tt«c® 

^ 2n^ jgcs, ^ ^ tm m \ ^ 



[ 3iwn mdi 


m m fmm 

efRwr sr^ ♦H'SifT »mr 'STt’ii^ <3?rT i 

sn g T C gCT <m^T?rTir ^^sn?r^ Sewn w » c^si^ir ?ic»aii «swt m*n?i«P5 w 

9fi9[s^^ ^ «nc^ ^twj siT^!aa-«fnt*»RnRf/*j^ ?sf. snw9 

gorrsR I 'sn-^Bf ^^tbi «fOTJ (Oi 'srnf^’wm/^ CT.f^^.) 

fe5t5 sipi^csBi w?rs <ww"5 ^^'T5?r wn, 

5*^5 SWT to ^5n5CS?5 ^5WIt5 0 ;;^ to®I 51 5JT‘55 ^ I 
nvrrw^ ?5!?55 *JSl16i!I :TT5 5055 I 5T5T5«I ntoSE^ '« 

«rm5 ’1^5515^ sjtsfi <2?F« ^ W-—2f«rsi?§5 C59n5 5J3 2rT6;*(" 5w:;t5?i 

Qfc^ vfra*^ ‘5?55T?5®T5 ^«?IT Jfisl 9fts»f®N ^155 I ^TS15T W 511^515 ^«fT 

sTstsnsi »fl5 3TOCS ^ yr^55T <sik w, vsi^TCTc^^ t>i&[^ra 5*0 to 

to*K T 5 5055 H?® 5WC® ♦015 I 

tfl515 'SOSRn 5^5 C5t»I 5T5g® Cmto5'<0T^5 5to 5r{$Tsfra *P«fT 'soc«?n5sn 
?p?rt5 I m cs^ff ^OTCOT® « m^rT® 5«nffw «55 t CTTtsrrR « ^twbi «a5< 
kSt^-to5*P 57^1 W-G^T 55 tetsf^ to ^7T5!:;tsi5T t CSflT®^ ^15^ ^*l 

S;;;^viCi toN^ls to-^T^^toW 5*0 ffTC5 5^1%® 55 ia5< 5^5.^'S CTTt®5l5 

<5050 5T2TSfIC55 5C«9f ^;;9 5C5 CTl1'iS?rT5 51515*1^® ^ <!5C5 I 5OT 

^C5Tl® CTTt®5T5 5WiSPl|® fjlto 55 «55^ 5TT^5*t ^C-SW ^5=!5T5 tspC^ 'i^TC^ I »5^ 

5n&toi ^ 2 c^ i£j5^ 55CW5 51?? 250 C5W 300 '851$ to, t*K5nai5, 

5T 5T*n5«l C,»^5B? 5IT^T?l1 5T aif<P^keT^C?Br ^®T5T5 «i»19i;c«I5'a C5?*f l ^15t«l Csnt®5T5- 

?rrsi5ST5 5TT$T5l5 *50505 C»I®-^501?5® 5TT^l5®l5 iSl*F-!t«I5T<i:»15<3 5^5 t "sucsitfl^sra C50®' C5T§5 
C50»n{5l 1967 3TTCST t£l5 SW 5SC5 f*P»^ sr®C05 tol® ♦tot gw 

»a5 515515 *PC5 I C5nt®5T5 « >09^15, 0;;!^^ ?n «rm5 4flt 5IT§to gfg5 ♦ft55TC5 

t®^ sm 'OtlBMS'M, ®C5 m 3*05 ^5lto*0 ^ C5 300^C-»5}5 to 571^ 50«f 5»5C® 
51 « cot «fC57 «5 5«R:«I5 5Tf515 TOJO ^♦f5;3F 5?5^5'8 WPR SRC® 55 I 

**5n'Sf^ >051 ♦i;Wt ’^JCS§t ^®®5 5JT^5l tolli*15 ac56§r 59fC« « t5l5»5?«5 

'G 515515 to !5«HlC*f5 91C555T 5;;5; 5515 ♦<5 CflrC5# 'a0C5f550, ^^IW, 

51*4 tto ms. 5;j5'5 ®Ta SRlPlk 5Sl!:ef soto 50^51 f05to5 

5pn I "At 55C5515^ aw «n5TC¥5 ufcm f5®H « 505M5 5ir® tot^ i 


5t51 «15 Wswii f#to, 5s^5sr»1-7(X) 009 


■sgve^ersar P3P5^t* 



5?KT ®!T!;M "mi «OT ^ 5^ >n ^g ^ *rre i fsiK 

wm srr? ftra 7!isf;;f?pp "Siim W!r« ^ sw i ?m m cw?i 

str;^ «[Twt 5i?«i ?pc?i 5it^ I snc? mi? *n ^5rRTC*f?f >»i?ita 

‘^;Har ^??rr lawi i c^jw^ sn^ i =T3j^pt 

srnK?f Fft^ wra ^nnsfmw ?r%; t*PM i ^raiTt*i^ 

srre «Rn?f ascsnsrf^'^ to t 

to^i mm v[w *t?n5i ctcs i:#f i tw -ptjj'pw^ 

f'to !TOa?r 5nsi:;ts^ sn^?p £i*fR ^?n w~(i) c^to 

(Pelagic), 'Q (ii) cvsstt’^'TIS! (Dcmarsal) i ^ cmlii TO*i #$f<i?*f« 

if ^ *(i ?rH o to 

(i) SHIPS'?! sr?t^ «a^ sn^ i t9?(T swjcs?? snu i 

ftfcsr if sTT^’t^t^T «rn:=^ m-sww, ^tcs ’shot 'Sicoi'i i s[R;??3?f 'Wr 

toiw c’^r 5iPi59( >iT5j;to sn? ii 'T© 5?r 'stw^ sn:*fj ypR:6?c?r c^*t i «a^ 

tfwsrw 300 c5f3fN<3«n.t5 (.‘i’*{i sisjjjTif m 

^S> ^37 CT w;;''!! MCTf rw^^ji ms 1 csnc^ ?^t*Ri ^fsr 10/15 

CSlTSTC’i^T -ISCS I 

<ilWS SSTS ®fCffJ 5?T ^T^TT 'Q I d®n?I ^fUf 

SCSI STS STSRS^CS I STC^ <5; SSW ®rT2T « S'-EpsiTl t I to 

CSST 3 ??FC5n?si^ m iris's cto ^ ‘fe^’ wics- to mm 

sw'cs ‘pfTST tof$c?pt sc'i c^Fsn 5s i 

c»rto=s cato «pis ms snwisi i silto sm^PTcs^r 'Q isiiT?rn:®s 

sns SST 5S (Purse Seine) WTtsis STST i sfTW’F w 

*STT ¥ TC S<S SflJn®?’ I if SW STC^ I SIWICS^T STl SST3 SldS 

cssTs m sc«DS frai to ^ > 

(ii) c®srpfrf®T—snfarsT^ a^ ^ ^BS ^ttoi 

SfW STS so I STS ifiTlT TORf ^aCTIS CCS snptS ST » 

srfcsfssTs m:p^ snMto stoms ass ssg: sm sst o » if sw 
toi* (Dsry) a’'st^C'® sst *1'® i 'flW ifls^ss (Loivglliic) stif ^ 
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util ^ 


r 9w-i(w 


^ 3^ 4fl!jsf$ s[5f!5;<5 *ft^ ^ tjTRi iBK??5^ ?pgf»i gita sisp® ww ?rT«n \ 

^ 3r?!»f!:^ fifiT« srrte^ ’^Ttfi i «j> 8fi5?»ra ^srioc 1 ws?t 

w STTW 'ffTCw 5fsi7*f t3f«nw ^'5‘snw smtsisTT “it«Rf ^ a»r® *r®R7$ i»T wt»t <p?rT m t 
^0 ?si^?r wV -o »i*f 'sfTvm s3i I *ic*?Ri »iT?rrOTT ^ «FWH>ic«p «r^ra 
3 c*i«?p 5 ??PC^^?r ^ SE5 j srrt’p'iT c*r?w *Ct«pfNr 

50^ *f?rT ?w 1 

uQ^ypj 5rwTsr<f58 < g;; c^ T a gT^ *n ‘H*i< to’ (Seining Net) 

c?rw« TO «Rrr JS5 I ^ctotsi snis?i (Sword fish) sro ^ tow 'toh ®iTO?5f 
toIw WS ^ • ^J'S'STTW ‘STITO* (Lorail) snsRP ^WR#W 

SfWTI 3WW TO »Rn[ SI*? ^ TO *JTO IT^B *7^ :^*'5R»n «iK?t t^fCTO > •flSI'ST 

95f5Si TOTCSI7 TOT TO? WTTO ^ ^ snW?r ^ WTTORfT ^STO I 

TOPS 5,100 hpcsnfstei hr!n§ <si^ tocsto, ots to 

'TO I 'TOC^ 259,000 hlsWTt5l$T?I 515^1^ ^ TO 
(B )neyfisb), <scTOFf TO, mm ^ J 

1976 TOT wsf^iTO ^ w, to^ 200 sn^ 

?«TO 'SH^ITO 5T®TTtfn t STO TO'^ ^ TOI'S?r »1^ 5i5i;?S TO *Rn[5 
STOTT zm VJ0$ TO \ 

wra cs n TOCjfsRp stot! toto ^st^ro '< 1 ?^ tottsw, ^#5 'sw s??w7c«j^ 

TO;fB«P TO «fST ^0? I S’WSJffT OTTi?7 60,10,000 ^ TO *»! WPS TO C^TO 
57 TO 18,60,000 ^ TO I 'srnsT fffc^ n:^* ^TO®5^ 32,21,000 §*? to «RrT c^ TO i 
dj^ ^ ’TSIiJS ^<BC3T '5T^S TOST P^tbtiJ'Q ^ ^ • •fl’TOT 3TTf®*»T, ^*?]nP*¥lf5'5, TO^CTl^, 
WTJF^ ®T^, f?T^ TO, ^ TO, m:^, TOSlW =WSH, CTO Mm STTOTT 
TO CW TO I 

-sfsln 5W7H TO ^ ATTIC'S iflCTiRnt?^ Tsirofaw to i 

t<c“r^5sw?i > i *> i Bs T7 ’fsTn tstjcstt to «jto cw ^srtoH ^?r i ^toT?i 
^smt wcTOi toR>i*=sr^'TO « ’fimcTRT to^ti tmm \ 

Jtaeps S«PCW1?I aTO C«RPRT JJ^TCT *8PTto i 

^jr:s !7 5f5^ 5W3 TO! 5W?*i I dwt. «<i. « (Food and Agricultural 
Organisaiion )*7 t(t^ 25,000 §st ?ktt TOto PK® TO i TO 

TOITT TOTfCTf 'TO® ’TOft ?tST TO ♦OTICT I <£FS TO« iTOTO 

m\^sm m 35% to w jsm 

Ml Um<W » » •• W -m m w ^ w»l'aWWrM*NM**M«Mllf^WaMMmiM"|ppl*MW 

#1,0» Ijjtto ?I^TOl-700 003 



sTTC’f, 2 n?r ctst ^rrc^t arf! &«it ^<rr 

5:cBW, w ijdfws i£)^ t?r?rcsf3 * ’TTirr ‘f=!?OT?r 

?rw?’, *rr<i^ mm ^ m ta~^!jsr!t^=^ ft^S'ssr’k ua^ ^ 

5i:;*T wi, la f*rcsf ta^ jfCGrs:?^ <5Ri)*li:?r?f *fCR i 

srl^ ’WFSU^'G ■'irciiri t'pwf ii ?:^ T<?r^ ^ri^P'r’t 

’inra ^ I 

<*'$'»* T<^® 8 Hi>i>'T 'Q ^T l>{:^ I 

c^isR f^FTss'ra 515!:?!, n ‘"sr^'f ^rrsjH ^;'‘iVw r.«n:5p 'sff'Of'' •„ 

Sfl^T &Wf=7*F ‘i'ltsT^'s^ W.?l I '5T?5C5 ^«fJ, CWTlt’Sl'l'WJl, ?J>ir?R, 

i7i 55 "t 5:?r, c«k^ ^T?r «. 

^T?iT^ SITRt>!^5^ 5rcsf«$ ^SSR SJC^rffST I 

fcj^tKST?! sic«n ifCTO W;®!* «T^5 SJC^ 5 Cfi 5 , 

'STW?l *IC*fJ 3TTW:»n «i;c^ C5 s6t ^^5Slk?P «f?n^51 8 TO I 

"WlPPf la:?^ w *fT?i«n, \ sr^^Tw Jisi^g 

q»ngif ®»infT5r ?^5K^ “* 1 ^® ?P5T i^csic?, '5i?f;srr-i 5 :ot ■ac'^ jtrbrsst 

I la^ “sws^o's 5 W*; -IT <si«f' 7 ^ ^r, 

C'®^ ®i«n^ ^il'w, ^i «a^? c^riTa ^t ®nw i (a^ tsy *fi?!*n fEFfKTarc^ 

fi^PTWTC^ 2RSi|f^<5 «15C?rfe^, Pf5W '«f,,‘^ ^TC'T^ iTT C^W 

ta^6 kc^c=^ 5c?it5ST, m i 53 

'5Ri[T C«fC^ 5TJSfi ^?( 5P?vTOffC??l ‘51‘8®;c^ fWf t«W?l*l ?K5C? 

I ^<1;!^^ t^wpra si^r;siK s;^K< 

srr 5 *N =si?!»Bi <it?n:aHc3 *fT^®ri ta^ ii»iw 1 

i B T flvs Ty t 5 «T<f?TO ‘5i?isn«i;;^TC'f?f a^'nc^'G 'a*pfi> ''TO*»f ^sn r;®t » 

aw y i w w w ^TC’i^w ?R:?rc5 1 

jnw-t^t*iT^ wH « ^ ®nwri5!?T <fnm. • 

a**IT a?WT*5[ ^W*fT C<P‘^«1*l1ff ^lijffi? ^a?l i'T'S^ ^?f ^ P5T5TF 5Cilf5®T I 

feailt «a^ t*ws^ s(T5if3=i^Bi^ I 

’R’lTTC’^ f»JC«n«l *fC*rT ^ C«PF 

m(m awa wr aT«?n <3 z^ ^ch 4?fOT-t^«f?==r^ ^ ot m ^ 

II 



•rtf^ mtm m Umm 
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I OiT'lOiT 


i ^sritsw ^i;?:?! »mrt!3«p i:?iTm«p sics? i?^ 
efcsrr c^n^i ctiw «;;;^Kr$ m "mra ^s[ am wti^ sroiwra «r?!t ^Wfiw, 

<tBTO, ’Erw;;t'?TO soi-n ?fT=^ ^rtt jfs i ^ntoT «£i^ «rai:«Rr 

<rn5[«n zy^ ym 'sr^iir ?tnrc« "O »f75lu^5»rTRi 'sitwiwt, ?3JTW?r 

?R?r«i Wc?ra cTO»f5 ^;?f ?5t^>nir ^ i f'^'ss <)«i;t^ « «?<«%«? 

f<TaTW=sp5 fst^pw ’f'#55 I C3K*n '5rii;^<‘w m 

'3T?n c?n^ c?iw ‘^»«i?«'e \ c?rw 

af! c?’®m K^T^T 5f=ac«i^ s(i?7Kf^ i 

arsTii ^rac* f?rgc?r «rT ^fnsnwT mi m. ^?r aw «rcsT^ ®w- 

t^jn^ 'Q ^<wc?7a wm w JTT, ^ s?5 I mi 'srT^f;;!^?^ 37;ca<3 

t45 8iTiT;»r WRT cac^p yqs carats ? fww?! a(3iTa ^ria^ ^^sirfiT^ 
sf;t«5^?f1<s 'STTca^Bf t^^?i sccsce, ^ ^ar srw ?na7 

»f55ip7?i w, y(m:^ H;t«S'S9f1 c^a m 5?t, 

'stfTiT^^n '& aTSTifer^ \ ^i ?n «[ca fc^am ar?ic®?? fa«w 

wm'H^PF jn«.aT^sra aw ata^rk^ ^s?ic^ ? 

^nwf ym ^csi «nt^, aw?a<i, acai ?pana?R-—®!aawTa<Ni *Kcr 
5it^;w57 w;® Bfpn I <<1*?^ ?i;;ffw m w aw, t^i^r 
is(fsfn«{m—mK yta^smm^ ^ ar^riiw?! ^ ^i?n i 

c<is<a?i !5?cri?Fa;?a afsaistl caa;?«w ^ar^ptas ‘'sia' at ‘arara’ *PTcef 

sTrar^r apn^iife '5R:;aRi^ i «at sjc^rKf?? ariiTtsr^p a??iwa to fjmto m \ 

*‘^<’1^ arc®?! m faesra ^i taa ^?to 

k^ra ato, to 'sia^saufta 5ipn?i;to feyfw xm ^aatw to t#f ceora ai?9 ar ? 
■Btanaws, 5a?a^ a;ca ^laslcaa aw araraa m^i to, ar ta^snta^ 

^ STat^a aw «r^as aTsmaTa;a* \ 

?a«w aaw mar ^caa mr ^?6s ca, ^ ac? csrar ai arei^ asaara affiai 
'5rr<ta?F tasrw aal-aa, !«wa«* a;;?aato aalasH ^ ca a;;??? mana mi m, 
tow m ^srsra !?a \ rf^«§'55r^c<5'0 aa aalaqa ataw arsi^ ms W'eaw 

at^ ^sf? aaa to i ?p«n ta»a^*Ka ar?rT wn w, feato fpsfrsia aaa caw »i;< 
iflwacw aw aa'a ar^ ^wia a«5?r aca ^snaw tow <3 torto 
aia toto«Tw wspi aara are awtaa, a^aa^r mn taaa C'fp^ tSrf W5 r 1$ «rr3 acft !a i 


* nva^ wa fJr'siiN'ra f¥^% at^ai« 7 .''oo m 


«nr9 nT 





1. (Test-tube baby) 

jTT^sn ®rar"n 5c«f*T • 

(a) ^s (b) w !st*s?rw ^T*fps (>c) >513 5?R;»r(!^>T c«fraHT * 

2. ‘»aswi?r’ (Pulsar ??t-- 

(a) tst^JH-ksiTOT SJ[^<T«r 'T'S 1 

(b) •^Tan?l SR SI.T I 

(c ^ w;!i^ c^isreit i 

3. CS 1 ® S«t?f w ?pn?rf?T^ <T‘3irr'i »nsi— 

(a) im 5R^W, (b) (c) c«i® > 

(a) 90" (b) 60" (c) 45" i 

5. i:5R< Wrfsicq?i ^iTSTcn wi’t ^ ? 

' ri) t^TtsR-1^, (b) (c) ' 

6 . (fl’pfd C=13T;?iC^ ’55C?( ^ 

(a) '^c?Ri n^frcw ^ ' 

(b) 9 ^ 'a«R I 

(c) ifl ^ <3»R -sRjw^ JPTR ^ > 

7. 91P^ ^ ^ 

(a) (b) m tm, (c) miH \ 

8. m sn^ tefi??! a^ ir «5 -jiw ^ sr i ^ a^4 

<Biw"^ vm to m im im ^ 

OTC*l ®Plt*l*^ 500 tsif®^2(T5l ? 

(a) 'sn^srm, (b) m «ira (c) umm i 

9 >n?J^ WRT ^STsRTBT ^ ? 

(a) mm (Photosphere), lb) -ito WW (Corona), (c) WWTt» 

snTO (Chromosphere) i 



wni « {3J«1| w-iw •RW 

10. «i;inTO Jitlw 5i«m wio I jRwi’d’i »n«n<ira jw! isefiS t;npj 

^iwm I 

7 13 31 43 

2 ■ ’ 4 ’ 5 

(. 1 ) -1^ (b)6 (c) 7 

.1. ‘t;c«{ 3^41 ssfOTi m si-c wio 

(a) ?i^snfs?§r?f (b) 5Tn¥:t^!tsi^i?f (c) twTifs(5ra 

12. ' Dry ice 

(a) O’C SHOT 'Sfsf^^r ssws i 

(b) ^V4 I 

(c) 5iT«r \ 

13. OTTSS tsw:cij S^CS ^(S. I ffll? rfl'^ k in\m OTfS^l?— 

(a) i£iw<ics sim \ 

(b) f'TC'^t’F t‘^S,^T W^l J 

(c) ®7?rl i 

14. log,* ‘=^ m m% logio* = n 

(a) m > n (b) m < n (c) m^n 

1 b ‘eflsTni’ »Hff§ ^ 5^1-— 

(a) (b) ?Pn?RWl, (c) 

(^ 482 g«$qj) 

ww* 

«R cuf^e 



Si's£FW Miq I >i(»f|??*f5ic^ fflC^P Wlif I t^K*!! 
^TffFi 5C9! rami?! 5fcsf <1 ym aw ila cwfsi;^ i-ti«i 

sas" I 3^CT SFC5{ till c-tfTsr i^TC-p ’IK?! Cif'if C^?T I ii<W4‘ 

I 5T® iS\AK -nc-f, ^ICT. CMC'*! '^•'[ii-’-rcsf^ 

crr^ W’*(T J 51^ '-it wr i 

'5(T?rs «fcb I n] csjTdi 5 .g in sl-i mcira sip ww ?f^«p, 

^9n « ^ ^ ^ i ^fNcw tan*} 

2r*f^ 2f5^'5Tt«f inM ^*ta m nfa«{'p sbt <si AmA 

5}'t’pfcas i£jTTf®!*pnnt{|t5!?r: (Elephantiasis) w i ifiaa-w^! 

^9^ ^ «nw I y«?Fsrt«t la mna ^knfvs ^H'Q n§Ci i 

sncaf sncaj 103“F cetcas 104'’F f®fa i m ’its na ap m kci} 

wm « cam a'p'snw 'siaNsaca 'm '5?naJS «iTasia ot«{i tace» 3i«i1^ 

c*f'«(T ETC? ca ®Ta^cn^a are cai? ca*!?^ c<nias si^’iw 'siTan*^ i =a{‘n?pr'p2 aia^caa sRiaii^ 
wVia arm ca'a^ i?rai are ( ke-l t5a“2 ) i 



fW'l—c^ 'srWa? c^itt^^a ’ll 



srt^iicaa «Vff ^wre^al ’RW^a^ aT«fk ^awif^ta? s?re ^asfain aiiWPtS 
(Wuoiwreria bancrofti) at sFi^aikai aaf*^ (Filaria bancjrofti) i vtofam 



476 •Wil € ni, f 11-lOn 

tswTC«j»jW«m (Neniathclniinlhes) m c^rpT#! (RounU-worra) 

<Nemaioda) cJ3«r^ir 2 n*i^ j JtFittsrf^wm to ^r^sTfsi^ ?«in?r m^s 

c?nOTa m (Fiiariasis) i <if?iers ^ 

•itpjI ?w;c?i •e 5!!>ppi-^ 5;®f ^ stts't sir?^ ws 

1 

IK63 ’iiTs^TC^ir c^siigc^ic^ (Dcmarquay), JFitc<?i!?r?fi^i WT’i'k 
(Ilydrocoel) a«R 5Fitc^f?i?fra st{^i i 1866 ynw ^«ri (Wucheror) 

i]-i? 1872 sr-^ (Lewi‘S) ^ic« untwfsaT mco ^r i Ra*"*!^ 

sRsi ^«nsf i ^T!?p2prac^ jttw *Fitc5ita?JH j?T5i^«t ^ i 

'»RNSa?l^, tfl'f.-ef 5^.7, ^3fmR, <3 S!*fT fTH«{ 

'5nwf'T<pr swrs ^c^faai s^n^eit^ < 1^1 

j??r I >i?T;;g >3 ^ ^al?? ?imR, mw, 

^ ac'f*! is^T? 5 ^ I siw;c?r^( c*fc^ §c^?ir ^^a-sFf^w 

‘t;!^ «fT^® ^T tWR W«ir I 'TT ffii's'i 

I ®ca4?RT sn®'Tta» sft^a*wi^C9if?i?ri (Microlilana) .a4«T 1 

»T;«fv5(Tfi 5rTs?,CTcr <!il>i<FRrsi’t <Pi <*c?i 1 ^r^cTO^^ffifasT snfi;;^^ 

m ‘^I'Gi TO (f5c-3 ) I 



f5ai-3—nfa*f« Jf^il 


sffeeifasT, ^ ^Q:m si's, »^eg, tok^, wtoto 

m t sHTO msTRi s^'QTO tTOn#s cwiw t*?a5 

^« v^C5!t?i?T «aast®!»^ aT«ft I 2*5 4 91 *^ 

mu O' I esn^ 55 ! iFilwtflina esrot 

^^ICTT sfTW ?rtwn C^lDBPf ^<C*t «WS|R ^SR’^ «ni?V I *i;?Q3 

unfe^ri^ wcas ^ 1 «Bi'-?FT^8ifsmTa csKsra c^nwi m; ^ 

9Cjmi 8E« c>»R 5?i I <mt. »Bl’VTi?c5ita «i?*wRRi^ «a^ ifiRT 

mm ^ »PR«^ ^ w CT mm »?n to *?t t 



4V7 


19781 

ww 5if«{n?t m «irw ^csi sFto!s?iiw ^ww 

5C?i “PI!?? I ^\5 ww tt*! •Hi'Jis'i'oicM '.*1 ti> (t55-4 ) I 


f> 


f 



J. ^ 








f53!-4* 'S^WlM '^- 

5n^?T^FTtC®l??I?n[ ^^r?[ r-Wl?!?' WvTillTTa ^W^T-^T 5 |TC-s>ri 3I"^ 

f,l airitw-’iH! WI twt ^S^ni ®T1<V <S<^ >^ « 1 

siftcffWiiwtiisra ’iwra wottU- ’'?™ W« 'n«'' « 

OTW siwl WPIT® >11^ «!,-<? w-i! il’K 

CTIOT «C-. ^IIPI1 !n!rOT<nic*sn ■ai'W ta 

^wiW wil'i w:?f^s;^! ^ ?3 wsTi's'T«n^iRs-i >nstif« 

tw *n • mi ?itw 'ire5 ' sr?tffW»i;=rtaTO si«ns tfi' wcw ®«”i »w ms =t.iTO am 
oww w; «*(, wi. srtcjwi!..«tai^ ^’55 V 

^ at^ a'^ta^ ^ a,« , ^ 

^ smra ’is* ‘«* ^ '''f 

!«;* ail ata«ic«t mi ^ i 

*,nfm cniiyte a?^i ^ ate-f mferwSc^^ ai«»i .« . .^wfciatai 

TOW? iirt« tw cwt »cW =«' ’nwwca r.m niw 

^ .1^ t-- 

-f, ^Awwftcxfiiai. airfhi « «« ' inla «t 

,R, ®8 Bit ll« »TS ' "* ’^‘' ^ ^ situ cwi W 

r«. •"«•■» ■*"»■■«“' "• "* “tzr 

,, ,,, ««, aw jpnaS ww «nra PI '•ww csnil tron5TO 

ZrZr —' 
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W«WT^»!:, t*Pte? «g^ anrs ^‘^9 jgtriJwt^RrH <a *mn »w*w:f5 

(Periodicity) cw m ftr i srmla st^g'wfeefftWT 

«rTWi wcftT, c^ef C'^nw ^ S3»[r?f ^ \ 



tw-5—^It^caft^t^5rt%l m (C?Ftn«f5iii ^esa) 

si»rr ?ntffi:^ s[tji;;ct?i ?r» ^ 5ffCt*Ri sn^ca^wi^site « ?naRi n?f nn 
5?i:?t I *nl5aFWT^«tt?isT strict?? otoc Pf*!® stre^ i 

^c<itffin (Life cycle) n;«f si^<(j z*\m 

«a^< c?it*i 5?ft f^em sito ac^rw?? ^ t Ji^^Tfsjis srrjf?:^?! sifata^Fscw 

«pra«Ffi) ’iR?! i »zft *i^c»!tgm, srtoi?Pii5c»ff?f^ fftf^isprsOT 

tP\A ?K?t I gt ? yt v r g>» g c«(i:«F srtoT5Ffe5if?m7 ac^ asc?! i % *?i1 tas^sw sw, 

?t^?i 50 srfeafppT^i?^ ccri^«i (Suck) ^ 'sw sntiw^itcsifsWR ^stPum 

5WTtg SIC$ I 

^T*»tcfRf cffw 5Fi^?jR?r c^«f taw ail tas^esrar siar t cw pm c?ot 
ta^ ^jTRTWeR SILT'S cawm «PT0f m I ?ntit cm aft fas^srar m 
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3. Light Amplification by Stimulated Emission of Radiation 
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16. *5nir?:^iw^ ia«K^ ^ i 
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